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METRIC CONVERSION CHART
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1.0 INTRODUCTION

This field investigation report presents the methodology, approach, and results from intrusive
field operations and data collection activities performed at the 618-10 Burial Ground to support
future remedial actions at the site. Intrusive characterization field activities were conducted from
August 4, 2010 through August 28, 2010. The primary activities included the excavation of
5 test pits across a subset of the 12 burial trenches located in the 618-10 Burial Ground and
sampling of materials during the excavation activities. The purpose of intrusive field operations
was to:

" Provide data to correlate with and supplement the following:

- Nonintrusive cone penetrometer data
- Nonintrusive geophysical data

* Demonstrate methodologies for remediation and material handling

* Obtain physical, chemical, and radiological information for trench remediation planning

* Identify and incorporate lessons learned from previous investigations and open excavation
remediation operations in forward work planning.

During the intrusive field operations, the five test pits were excavated through burial trenches
618-10-1, 618-10-2, 618-10-8, 618-10-13, and 618-10-20 (see Section 6.0). Several anomalies
were uncovered during the excavation process including drums containing depleted uranium, an
oil-filled drum, concreted drums, various laboratory bottles and debris, metal debris, a shielded
cask, and metal pipes. Six soil samples were collected from each trench for the purpose of
determining the chemical and radionuclide concentrations in the trench soil matrix. The results
of the characterization are provided in Section 8.0.

Several methodologies were tested that are expected to be used during the full remediation.
Many of these methodologies are currently used in other field remediation projects. Among
these include the use of the Compton Ratio Analysis Testing for Environmental Radioactivity
(CRATER T M) system to sort through soil and debris with the purpose of detecting high-dose
items and spent nuclear fuel, the use of dust suppressants to prevent suspension of airborne
particles during trench excavation activities, the use of remote monitoring equipment on the
excavators, modifications and upgrades to the drum penetration facility designed to detect and
prevent the spread of alpha contamination outside the radiological control boundaries, and the
use of nondestructive assay (NDA) equipment in the form of a neutron detection system to
enhance the detection of alpha-emitting radionuclides.

1.1 BACKGROUND

The 618-10 Burial Ground is located in the 600 Area of the Hanford Site in southeastern
Washington State. The 618-10 Burial Ground, also known as 300 North, 300 North Burial
Ground, or the 318-10 waste site, is located about 7 km (4.4 mi) northwest of the 300 Area,
west of Route 4 South. It is inside a chain-link fence and is posted with signs warning of
underground radioactive material. Figure 1 shows the location of the 618-10 Burial Ground on
the Hanford Site, and Figure 2 shows an aerial photograph of the site.
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Figure 1. Location of the 618-10 Burial Ground.
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Figure 2. Aerial Photograph of the 618-10 Burial Ground During Intrusive
Characterization Site Construction (May 2010).

During the years that the 618-10 Burial Ground was active, it received low- to high-activity
radioactive waste from the 300 Area laboratories and fuels development facilities. The low-
activity wastes were primarily disposed in trenches, while the moderate- and high-activity
wastes were disposed in vertical pipe units (VPUs) and caissons. Some of the moderate- to
high-activity wastes were also disposed to trenches in concrete/lead-shielded drums. However,
the 618-10 disposal records did not include an inventory of waste content. Some of the waste
that was disposed in the trenches would likely be designated transuranic (TRU) waste by
current criteria.

The 618-10 Burial Ground As-Built Drawing H-3-9982 suggests the site consists of 12 trenches
ranging in size from 15.2 m (50 ft) long by 12 m (40 ft) wide to 101 m (330 ft) long by
22 m (73 ft) wide. It should be noted that the burial ground as-built drawing was not prepared
until after the site was closed in late 1963. For this reason, the drawing accuracy is suspect.
The 618-10 Burial Ground trenches were likely to have been constructed with a 1:1 side slope,
which was typical during this era. Specific burial locations have been identified in the
12 trenches with the use of geophysical techniques, and these 23 locations are shown in
Figure 3.
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Figure 3. Map of the 618-10 Burial Ground Geophysical Analyses.
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The 618-10 Burial Ground was operated from March 1954 until September 1963. The burial
ground surface was stabilized with 0.6 m (2 ft) of clean backfill material in 1983. Only limited
records were kept of the 618-10 Burial Ground trench disposal practices. The examination of
available records indicates that the burial ground was used to dispose of the following:

* Cardboard boxes of low-level waste and miscellaneous laboratory debris including bottles,
boxes, filters, aluminum cuttings, and laboratory furniture

" Irradiated graphite and aluminum (3.5 R/hr) and spent fuel fragments in small "juice" cans

* Radiologically contaminated equipment and laboratory instruments (including three
gloveboxes from 3706 and 222-T [1954] and a plutonium-contaminated glovebox [1960])

* Various drum types including the following:

- Depleted uranium in oil
- High-level liquid waste sealed in 800 to 1,000 concrete/lead-shielded drums
- One "cut-off' box in concreted 208-L (55-gal) drum
- Thorium waste from the U.S. Bureau of Mines

* Various chemical wastes including asbestos, mercury and mercury salts, polychlorinated
biphenyls (PCBs), reactive metals (e.g., NaK and Na), cyanide, strong acids and bases,
strong oxidizing and reducing agents, and organic liquids

* Electrical equipment including lighting fixtures.

Waste container exteriors were surveyed before they were transported to the 618-10 Burial
Ground trenches. The actual contents of the containers are uncertain, but the radiological
survey records indicate the number of waste shipments and the types of containers used. From
about the mid-1950s to about 1960, the 618-10 trenches generally received low-level waste in
cardboard boxes. Around 1960, the radioactivity of the waste from the 325 and 327 laboratory
hot cells increased due to the examination of fuel rod and tank waste samples. Materials with
higher radioactivity were packaged in concrete/lead-shielded drums.

The 618-10 Burial Ground trenches had two significant unplanned releases during operations.
The first release occurred in 1961 and was caused by a fire in a trench. The fire destroyed all
flammable material in the affected trench, including approximately 200 boxes of contaminated
material and several high-efficiency particulate air (HEPA) filters for a cooling water system.
Contamination was spread to a distance of 15 to 21 m (50 to 70 ft) outside the fenced area.
The trench was covered with dirt after the fire was extinguished.

The second incident occurred while earth-moving equipment was placing stabilization soil over
a trench area in 1983. When the equipment drove over this area, what appeared to be oil came
to the surface. The approximately 9.3 m2 (100 ft2) of oil was found to be contaminated at levels
up to 10,000 counts per minute. After the first release the ground was washed down using fire
trucks. After the second release gravel was spread over the affected area to prevent the spread
of contamination.

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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2.0 PREVIOUS INVESTIGATION

Previous investigations associated with the 618-10 Burial Ground include the geophysical
analysis of the burial ground to define the location of the trenches and identify locations where
drums might be located within the trenches (BHI-00291, Geophysical Investigations of the
618-10 and 618-11 Burial Grounds, 300-FF-2 Operable Unit, and Geophysical Investigation
[GI] 0602202), the nonintrusive characterization study, and historical analyses used to
determine the potential chemical hazards and identification of the contaminants of potential
concern (COPCs) (IHE-2009-0006, Integrated Chemical and Radiological Hazard Evaluation
Worksheet - 618-10 Burial Ground/North Burial Ground).

2.1 GEOPHYSICAL INVESTIGATION

Ground-penetrating radar and electromagnetic induction techniques were used to collect data at
the 618-10 Burial Ground trenches (BHI-00291), and a high-sensitivity metal detector and a
magnetic field instrument were later used to collect detailed total field and vertical gradient
measurements data (GI 0602202). These data are inconclusive regarding the number and size
of trenches, but document 20 anomalous areas suspected to be trench waste disposal sites.
Some of these sites are interpreted to contain high metal content and were suspected to contain
organized drums. The results from the geophysical studies are provided in the map shown in
Figure 3, and geophysical descriptions of the five burial trenches where test pitting occurred
during intrusive field operations are provided below.

618-10-1: The reflective area is highly metallic, consisting of ferrous material, which is
suspected of being stacked drums. The burial trench is 15.2 by 55 m (50 by 180 ft) with the
highly metallic portion measuring about 9 by 40 m (30 by 130 ft). The approximate depths of
the anomalies are 1.5 to 0.9 m (5 to 3 ft).

618-10-2: The burial trench dimensions are approximately 11 by 55 m (35 by 180 ft) with
approximate depths of anomalies appearing at approximately 1.5 m (5 ft) below ground surface
(bgs). Geophysical surveys show the contents of the trench to be highly metallic, including
ferrous material. A well-defined or organized boundary with a relatively flat top indicates the
potential for stacked drums.

618-10-8: The burial trench consists of two interpreted separate areas: a 15.2- by 58-m
(50- by 190-ft) trench in the southern half and a group of anomalous features approximately
3 by 30 m (10 by 100 ft) in the northern half within a single trench related to the anomalies in
618-10-13. The approximate depths of the anomalies are 3 m (10 ft) bgs in the southern portion
and 0.6 to 0.9 m (2 to 3 ft) in the northern portion. In the southern half, the apparent greater
burial depth (approximately 3 m [10 ft] bgs) reduces the reliability of the geophysical
interpretation. The northern portion appears flat-topped, organized, and highly metallic with
variable ferrous content.

618-10-13: The burial trench is irregularly shaped with approximate dimensions of 55 by 55 m
(180 by 180 ft). This area has a character unlike any other 600 series burial ground
characterized to date along the river corridor. Individual anomalous features are quasi-linear,
1.5 to 3 m (5 to 10 ft) wide, flat-topped, and variable in length, but on the order of 30 m (100 ft)
long. It is not clear if the individual linear anomalies are a single feature or closely spaced
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smaller individual features. The anomalies are highly metallic, but the ferrous content is
variable.

618-10-20: The burial trench is approximately 24 by 73 m (80 by 240 ft) with general depth of
anomalies at approximately 1.5 to 2.4 m (5 to 8 ft) bgs. Three zones of concentrated debris
appear present in the trench. Each zone is expected to contain significant metal, including
ferrous material.

2.2 NONINTRUSIVE CHARACTERIZATION

The nonintrusive characterization of the 618-10 Burial Ground was conducted prior to the
intrusive characterization activities. A direct push rig was used with multi-detector probe (MDP)
assembly to determine in situ analysis of radionuclides within the geophysical anomalies in the
burial ground. The purpose of the nonintrusive characterization (DOE/RL-2008-27, Sampling
and Analysis Plan for 618-10 and 618-11 Nonintrusive Sampling) was to map the radionuclide
content along selected transects where the burial ground trenches are believed to be located.
The transects avoided areas suspected to contain organized drums.

The scope of activities carried out as part of the nonintrusive sampling included geophysical
delineation, in situ radionuclide characterization using an MDP assembly, and soil sampling
from below select VPUs. No soil samples are proposed for the trenches during the nonintrusive
sampling. The term "nonintrusive" is meant to indicate that the VPUs and trenches were not be
opened or exposed in a manner in which the contents of these features would be accessible to
personnel or the surface environment. The data and information collected will be used to
develop decision logic to evaluate strategies for the intrusive sampling and, potentially, the
remediation activities.

2.3 CONTAMINANTS OF CONCERN AND PHYSICAL PROPERTIES

Table 1 lists the contaminants of concern (COCs) for the 618-10 Burial Ground trench
characterization effort. Initially, a list of COPCs was developed using historical documents and
records for the sites, including IHE-2009-0006. The list of COPCs was further reduced to COCs
using a set of exclusion criteria outlined in DOE/RL-2009-64, Sampling and Analysis Plan for
Intrusive Characterization of 618-10 Burial Ground Trenches.
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Table 1. 618-10 Burial Ground Trench: Contaminants of Concern List. (2 Pages)

Radiological Constituents

Am-241 C-14

Cs-1 37 Co-60

Eu-152 Eu-154

Eu-1 55 H-3

Pu-238 Pu-239/240 a

Sr-90 b Tc-99

Th-232 U-233/234a

U-235 U-238

Nonradiological Constituents - Metals c

Comments

Aluminum Fuel cladding component.

Arsenic EPA toxic alloy component and pesticide.

Barium EPA toxic shielding alloy component. Electrical component.

Beryllium Alloy and reactor component.

Cadmium EPA toxic metal used in lead-dipped cladding.

Chromium EPA toxic reactor component.

Chromium (VI) EPA toxic used in reactor cooling and in lab cleaning solutions.

Copper Metal used in triple-dip process of cladding and cladding waste stream.

Iron Reactor component.

Lead EPA toxic metal used in lead-dipped cladding and cladding waste stream.

Mercury EPA toxic laboratory uses.

Nickel Reactor component.

Selenium EPA toxic alloy. Electrical component.

Silver EPA toxic miscellaneous laboratory uses.

Zinc Reactor component.
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Table 1. 618-10 Burial Ground Trench: Contaminants of Concern List. (2 Pages)

Nonradiological Constituents - General Inorganics

Chloride Nitrate

Phosphate Sulfate

Cyanide Sulfide

Asbestos

Nonradiological Constituents - Organics

Polychlorinated biphenyls Paraffin hydrocarbons - TPH
(PCBs)

Volatile organic Tributyl phosphate (TBP) and other semivolatile organic compounds
compounds (VOCs) d (SVOCs) d

a Analytical method reports sum of the two isotopes.
b Analyzed as total radioactive strontium.
c Additional metals will be reported as specified by a comprehensive ICP metals analytical suite.
d VOA and SVOA are based on GC/MS methods routinely reporting a broad analytical suite including most

commonly encountered industrial organics. The methods also screen for the potential presence of >60,000
additional organic compounds reported as tentatively identified compounds (TICs). The presence of significant
quantities of TICs can be used to guide future analytical needs for the 618-10 Burial Ground.

COC = contaminant of concern
EPA = U.S. Environmental Protection Agency
GC/MS = gas chromatography/mass spectroscopy
ICP = inductively coupled plasma
SVOA = semivolatile organic analysis
TPH = total petroleum hydrocarbons
VOA = volatile organic analysis

3.0 AUTHORIZATION BASIS AND HAZARD ANALYSES

3.1 AUTHORIZATION BASIS

The hazard categorization for the 618-10 Burial Ground is specified in WCH-390, Final Hazard
Categorization for the 618-10 Burial Ground Intrusive Characterization. WCH-390 provides the
technical basis for the final hazard categorization for the 618-10 Burial Ground in accordance
with 10 Code of Federal Regulations (CFR) 830, Subpart B, Safety Basis Requirements; and
the U.S. Department of Energy (DOE) Standard DOE-STD-1027-92, Hazard Categorization and
Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety
Analysis Reports; and concludes that final hazard categorization for the 618-10 Burial Ground is
below Hazard Category 3 or "Radiological" for surveillance and maintenance activities, and
nonintrusive and intrusive characterization including extensive test pitting activities within the
trenches. Requirements identified in WCH-390 to maintain the authorization basis for intrusive
characterization are provided in Table A -1 of Appendix A.
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3.2 HAZARD ANALYSIS

As part of the field investigation design, a hazards analysis was conducted to identify the
relative risks and potential mitigative actions associated with excavation and handling of
drummed waste at the 618-10 Burial Ground. The analysis was conducted by a team of
individuals representing industrial safety, field operations, engineering, project management, fire
protection, radiological controls, and industrial hygiene. The results of the 618-10 Burial Ground
hazards evolution are presented in CCN 150527, "Report on the 618-10 Burial Ground
Evaluation of Waste Hazards."

3.3 FIRE PROTECTION EVALUATION

The fire protection evaluation for the 618-10 Burial Ground intrusive characterization is outlined
in 618-1 0-FPE-001, Fire Protection Evaluation of 618-10 Burial Ground Intrusive
Characterization Activities. 618-10-FPE-001 provides the formal analysis required to evaluate
fire losses for "structureless" facilities at the 618-10 Burial Ground in accordance with
Washington Closure Hanford (WCH) procedure SH-1, Safety and Health, SH-1-5.7, "Fire
Protection Design/Operations Criteria." Fire protection requirements were provided for work
controls (engineered barriers and administrative features) to minimize the hazards and
likelihood of fire, and to protect workers, the public, and the environment. These requirements
are provided in Table A -2 of Appendix A.

3.4 BERYLLIUM WORK PERMIT

Historical records indicate beryllium contamination wastes were disposed at the 618-10 Burial
Ground (IHE-2009-006). Prior to authorizing intrusive characterization or remediation activities,
beryllium work permits were established as required by the Hanford Site Chronic Beryllium
Disease Prevention Program. The beryllium work permit number for intrusive characterization
was 618-10-BWP-2, Rev. 1.

As part of the 618-10 Burial Ground intrusive characterization industrial hygiene exposure
assessment monitoring plan (CCN 149393, "Industrial Hygiene Exposure Assessment"), daily
personal and area monitoring for total dust and metals (including beryllium) was conducted
during trenching work on high-exposure potential Similar Exposure Group personnel. Industrial
Hygiene sampled for total dust and metals using sampling pumps and sampling cassettes.

Engineering controls utilized to prevent beryllium exposure included dust minimization
techniques (i.e., use of soil fixatives such as Dust Bond®), positioning personnel upwind from
excavation activities, remote operations, and work curtailment during excessive wind.
Administrative controls included the use of exclusion zones, contamination reduction corridors,
and beryllium work areas with appropriate barricades, hazard warnings, and notifications. Work
zones were established to exclude unauthorized personnel from the excavation areas. Because
the work at the 618-10 Burial Ground is ranked as a high risk, nonworkers and visitors were
restricted to upwind locations outside the burial ground fence to avoid potential exposure to
hazardous materials. Personnel directly involved with trenching activities (i.e., personnel
inside the active exclusion zone and heavy equipment operators) were required to wear
Level "B" personal protective equipment, which included full-face respiratory protection.

8 Dust Bond is a registered trademark of D&D Emulsions, Inc.
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Intrusive characterization excavation work was performed by qualified beryllium workers inside
beryllium-controlled and regulated areas. All personnel involved were enrolled in the medical
surveillance program for Hazardous Waste Workers.

4.0 FIELD INVESTIGATION PLAN

The field investigation plan (WCH-357, Field Investigation Plan for the 618-10 Burial Ground
Intrusive Sampling) outlined the methodology and approach for intrusive field operations and
data collection activities at the 618-10 Burial Ground to support future remedial actions at the
site. The primary purpose was to excavate test pits and obtain chemical and radiological data,
and demonstrate methodologies and techniques that may be utilized during the full-scale
remediation of the burial ground. The characterization activities proposed for the 618-10 Burial
Ground trenches included the following:

* Cross-trench or pothole select trenches based on previous geophysical studies and
readings from in situ radionuclide characterization information using an MDP assembly.

* Analyze soil samples on a grid across and at depth for each cross-trench.

* Collect samples of waste material and catalog waste types, distribution, and quantity from
within the trenches selected.

* Analyze samples to the extent possible using real-time field analytical techniques.
Determine the presence of free liquids in waste materials. Send remaining samples to
appropriate laboratories for analysis.

" Determine if geophysical studies and in situ radionuclide characterization information,
coupled with information collected during intrusive characterization, are sufficient to support
design solutions and remediation of 618-10 Burial Ground trenches.

" Determine if sampling methods, field analytical techniques, laboratory techniques, and soil
fixatives are adequate to support remediation.

Excavation, removal, inspection, and characterization of 10 to 20 drums were desired. If
possible, drums were to be excavated from different areas of the burial ground while minimizing
the overall disturbed areas and number of drums excavated. General observations of the
depth, orientation, layering, and condition of unearthed drums were to be recorded. Excavated
drums were to be selected for characterization based on a preference to obtain information from
drums with dissimilar exterior features (e.g., size, type, and markings). As part of the
characterization process, excavated drums were to be screened with the use of commercial
NDA and real-time radiography (RTR) services to aid with identification of TRU waste and free
liquids. The NDA and RTR services could not be performed during the intrusive
characterization activities because the mobile facilities used to perform these services were not
available through the chosen vendor during this period. It is expected that NDA and RTR
services will be performed during trench remediation, and if these services are performed the
drums excavated and retained during intrusive characterization will be screened during the
remediation phase. It was recognized that the degree to which the objectives could be met was
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limited by project schedule constraints. Where applicable, deviations from the field investigation
plan (WCH-357) will be noted in the following sections.

Health and safety precautions and contingency plans were integrated with the investigation
activities with the intent of providing a guidance tool for the pre-job safety briefing and a field
reference for personnel performing and supporting this task.

5.0 SITE PREPARATION AND LAYOUT

The intrusive characterization site design was developed based on past experience with
previous burial grounds (e.g., 618-7 and 618-1 Burial Grounds), information gathered in
technical literature, and input from subject matter experts. The location of the characterization
trenches was based on historical information and geophysical survey results. Before beginning
the intrusive characterization field activities, equipment/supplies were mobilized and the site
was prepared to support the investigation.

5.1 PURSUIT OF AN EXPERT SUBCONTRACTOR

Early in the planning stages of the project, it was recognized that the hazards posed by the
intrusive characterization of the 618-10 Burial Ground would require a significant amount of
planning and preparation by WCH and subcontractor staff. It was suggested that the field
investigation could be more safely and effectively implemented by procuring the services of a
vender with specific experience in the excavation, characterization, stabilization, and treatment
of pyrophoric metals and beryllium, and the alpha-(plutonium-) contaminated items expected to
be found in the 618-10 Burial Ground. It was also preferable for the subcontractor to have had
previous experience with Hanford Site burial grounds. Consequently, an experienced vendor
with previous Hanford Site remediation experience was selected and a single (noncompetitive)
request for proposal issued to that vendor. The chosen vendor was TerranearPMC (TPMC),
which had extensive experience in performing Hanford Site remediation projects including
remediation of the 618-7 Burial Ground. Primary responsibilities of TPMC consisted of
(1) construction of the 618-10 Burial Ground infrastructure associated with characterization
activities, and (2) intrusive characterization (test pitting) of 618-10 Burial Ground trenches.
WCH and subcontract personnel performed sampling, sample management, and radiation
control monitoring.

5.2 SITE PREPARATION

Necessary items included appropriate heavy equipment to conduct excavation activities, weigh
drums, lift drums into overpacks, pierce drums to access contents, and move overpacked drums
between the designated work areas (e.g., inspection area and staging area). Vegetation was
cleared around the site perimeter to establish a fire break, and access roads were constructed.
A supply of new 208-L (55-gal) and 322-L (85-gal) open-top drums (per waste management
specifications) were staged at the site to use (as needed) for overpacking excavated drums.
A stockpile of sand was staged at the site as a precaution for the suppression of fires involving
Zircaloy chips/fines, as needed. No fires were experienced during intrusive characterization
activities. Air monitors were positioned and operating in accordance with the approved air
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monitoring plan prior to initiating excavation operations (operation for a 2-week period prior to
the start of work is desired to establish a baseline). A drum storage area was prepared within
the area of contamination (AOC) according to the specifications outlined in the applicable fire
protection documents.

5.3 DRUM PENETRATION FACILITY MODIFICATIONS

For use during the intrusive characterization activities and the subsequent burial ground
remediation, modifications were made to the drum penetration facility (DPF) design used at the
618-7 Burial Ground in order to enhance functionality and add the capability for monitoring of
alpha source radionuclide (plutonium) contamination. Initial modifications included the
following:

" The punch mast was hinged and capability added to remotely lift the mast from the control
trailer. Modifications were made so the punch could be presented to a fixed set of alpha-
only scintillation detectors after the drum is perforated. The detectors, ratemeter, and
check-sources were to be provided by WCH.

* A remote-actuated locking mechanism designed to lock the punch mast in the deployed
position and in the up position was installed.

The alpha monitoring capabilities were added to the DPF, but the detectors, ratemeter, check-
sources, and computer were not installed in the DPF and tested prior to the intrusive
characterization activities. These instruments are to be provided by Pacific Northwest National
Laboratory (PNNL), but were not made available prior to the intrusive characterization activities.

Additional modifications to enhance the DPF functionality included the following:

* A turntable was designed and installed that can be operated from the control room to
reposition drums.

" The door arms were replaced with more robust pistons so that it can be closed under windy
conditions.

" The camera exposure was adjusted so that it provides viewable images under more varied
light conditions.

* A quick-mount was added so the video camera can be easily repositioned.

* An adjustable speed control was added for raising and lowering the lift table from the control
room.

* A mechanism was designed and installed to open/cut plastic bags when visible after
punching.

* The diesel-powered air compressor was replaced with a smaller stationary electric
compressor.

" The infrared (temperature) sensor was replaced.

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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* A microphone was added so sounds can be monitored and recorded on the video recorder.

* The fire-suppression water pump flow rate was increased to a minimum of 38 L/min

(10 gal/min).

" A second stationary video camera was installed.

* The punch size was increased to a 15-cm (6-in.) diameter.

" The exhaust duct between the HEPA filter and drum punch was upgraded to prevent
collapse during use.

After the initial modifications were implemented, it was determined that further modifications
were needed. These additional modifications included the following:

* Modification of the plastic bag cutter to remove the barbs from the back side of the
arrowhead so that retraction of the cutter does no pull the materials of the drum.

* Addition of a remote switch to actuate DPF lights from the control room.

* The table lift speed was made adjustable; adjustment of speed to be determined by the
variable flow control valve with smooth, consistent, and repeatable movement.

" The fire-suppression flow rates as specified in the original modifications did not meet the
minimum 38 L/min (10 gal/min). The pumps were replaced to ensure the flow rate of fire-
suppression water was capable of producing a minimum of 38 L/min (10 gal/min), and the
water and oil nozzles were located such that fluids are delivered to the drum perforation.

" Addition of an additional platform on the front of the lift table that provides a visual edge for
the tele-handler operator to see for drum placement. The platform was designed not to
interfere with door or lift operation.

* Provide the ability to remotely source check the alpha sensors to ensure operations of
sensors before processing drums. The added source checking devise has the ability to
position the alpha source 0.6 cm (0.25 in.) from the surface of the sensor for verification and
remove the source from the presence of the sensor to prevent false readings following
verification.

Because of the nature of drums removed from the test pits, no drums were punched and
sampled using the DPF during the intrusive characterization activities.

5.4 MOBILIZATION AND MOCKUPS

Mobilization for the construction and intrusive characterization of the 618-10 Burial Ground
began in March 2010. During the mobilization phase equipment and materials were moved on
site and the basic infrastructure was developed in preparation for intrusive characterization
activities. This included the construction and layout for the drum processing area, including the
DPF, the AOC, and the access roads.
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Following the completion of the site drum processing area and access roads, mockup and dry-
run exercises were conducted with the purpose of training and accessing the readiness of the
site workers to perform drum and anomaly processing, and respond to emergency conditions
(e.g., drum fires). The set up and testing of the PNNL NDA equipment (see Section 7.5) was
part of the mockup and dry-run exercises. Figure 4 shows the timeline events for mobilization
and mockup exercised leading up to the intrusive characterization.

Figure 4. Timeline History for Intrusive Characterization
Mobilization and Mockups.

1-Mar 15-Mar 29-Mar 12-Apr 26-Apr 10-May 24-May 7-Jun 21-Jun 5-Jul 19-Jul 2-Aug 16-Aug 30-Aug

Moilization and Site
Construction

ip anc

Trench intrusive
Characterization

5.5 SITE LAYOUT

Elements of the site layout included the following:

* Establishment of an AOC
" Beryllium control area within the AOC
" Spent nuclear fuel (SNF) bunker located within a material balance area (MBA)
" Drum characterization area, including DPF
* NDA trailer located outside beryllium control area.

The intrusive characterization site layout (based on As-Built Drawing 0600X-DD-C0487) is
shown in Figure 5.
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6.0 EXPLORATORY TEST PITTING

6.1 EXCAVATION TECHNIQUES

At each location where intrusive activities were conducted, the subcontractor excavated soil and
debris in accordance with approved means and methods that reflect the design elements and
the following general earthwork objectives (to the extent practicable):

* Minimize the potential to inadvertently pierce a drum (e.g., toothless bucket)

" Minimize disturbance to surrounding drums during the excavation process

* Prevent dispersion of dust from the site during operations with the use of dust-suppression
agents such as Dust Bond*.

As part of the field investigation plan, the primary excavator, equipped with an enclosed cab and
blast shield, was used to excavate the test pits. The primary excavator was used for digging
cross-trenches/test pits, as well as removing drums from the excavation. The primary excavator
was equipped with a gamma radiation ratemeter, an infrared sensor (to detect thermal
changes), and a photoionization detector, for detection of volatile organic compounds (VOCs).
Radiological control technicians and industrial hygiene (IH) technicians conducted further
monitoring based on the radiological work permit and IH health and safety documentation. The
equipment operator had a hand-held color camera to be used in recording images for review by
the project engineer or resident engineer (or other applicable staff) when an anomaly or item of
interest was located during excavation. In addition, the resident engineer or designee was
consulted regularly when new material types or anomalies were discovered. The resident
engineer determined if the material or anomaly was to be removed from the trench, further
analyzed, or sampled.

Test pit excavation began with the primary excavator excavating an initial surge pit in clean
undisturbed material adjacent to the trench to be excavated. The operator then initiated
trenching toward the burial ground trench. During trenching activities, Dust Bond* and water
were continuously applied to the excavation area to prevent the suspension of dust. The
application of dust-suppression water and fixatives was performed as part of the excavation
operations at the test pitting site and on the roads and various exposed surfaces around the
site. Dust-suppression water and fixatives (e.g., Dust Bond®) were applied with use of remotely
controlled and/or manually controlled nozzles to prevent visible dust from being suspended or
dispersed from the excavation site. Likewise, water trucks regularly applied water and
appropriate dust fixatives to roads and exposed surfaces during operation hours.

In the field investigation plan, a second excavator with a CRATERTM system was used to sort
small-sized material with the purpose of looking for high-dose items such as suspect spent
nuclear fuel (SSNF) after the initial excavation by the primary excavator (referred to as a second
sort). During the excavation of the first two trenches, it became apparent that use of the
CRATERTM system was inefficient for screening the types of materials and debris discovered in
the 618-10 burial trenches in bulk. The CRATERTM system was developed to detect SSNF and
high-dose items in reactor component burial trenches with hot objects and soil (e.g., the reactor
component trenches found in the 100 Area). It is an effective tool under these operating
conditions. The reactor component trenches are different from the 618-10 Burial Ground
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trenches in that there are fewer high-dose items and SSNF expected. Based on the experience
with the use of the CRATERTM system at the 618-10 Burial Ground, further evaluation was
needed to determine how it can be effectively applied for remediation of the 618-10 Burial
Ground. The proposed alternative is that the primary excavator with the use of the gamma
radiation meter is sufficient for an initial sort of the 618-10 trench materials for high-dose items
and SSNF. If a high-dose item is detected, the secondary excavator with the CRATERTM
system can be used to further screen the item or material for SSNF.

6.2 TEST PITS

The objective of the intrusive characterization test pitting activities was to provide information
about the types and quantities of wastes, level of contamination, and condition. Discrete items
(e.g., equipment, laboratory debris, and drums) and soil contaminated with alpha-emitting
radionuclides was expected during the excavation of the test pits. The proposed test pit
locations were initially determined based on the previous geophysical data and the preliminary
data from the nonintrusive characterization (see Section 2.0).

Initially six text pits were planned as part of the field investigation plan. Five test pits/exploratory
trenches were excavated during the intrusive characterization activities over the period of
August 4 through August 27, 2010. The operational time set for performing intrusive
characterization was fixed at approximately 1 month. These five test pits were excavated
through the following five burial trenches (in order of excavation): 618-10-1, 618-10-8,
618-10-13, 618-10-20, and 618-10-2. The five exploratory test pits are shown in Figures 5
and 6. The locations and direction of the test pits were modified during the intrusive
characterization as information from the first test pits was applied to subsequent test pits. In
addition, the total number of test pits (i.e., five) was limited by findings and the amount of time
spent searching for anomalous items and drums in the first few pit excavations. The directions
of excavations are shown with tan arrows in Figure 6. The overall timeline showing when surge
pits and test pits were excavated is shown in Figure 7. Timeline histories for the five test pits
are presented in the following sections.
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Figure 7. Timeline History for Intrusive Characterization Test Pits.
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6.2.1 618-10-1 Test Pit

The timeline of events occurring during the intrusive characterization of the 618-10-1 test pit is
shown in Figure 8. The surge pit was completed on August 5, 2010, and the test pit was started
on August 11, 2010. Several loose (unorganized) drums at about 1.5 m (5 ft) bgs were
discovered on August 12, 2010, and one 114-L (30-gal) damaged depleted uranium drum was
removed and placed in a B-12 box. A soil sample from the matrix around the drum was
collected and analyzed (see Section 8.0). The excavator operator noted several laboratory-type
bottles near the cache of drums. Soil samples were collected on August 13, 2010.

6.2.2 618-10-8 Test Pit

The timeline of events occurring during the intrusive characterization of the 618-10-8 test pit is
shown in Figure 9. The surge pit was completed August 9, 2010, and the test pit started on
August 16, 2010. Only a few items were discovered in the trench. A stainless steel
transportation cask (or "pig') was discovered on August 16, 2010, at about 4.6 m (15 ft) bgs.
The cask was monitored in place then removed from the trench for NDA screening (see
Section 8.0). No radiation was detected above background and the cask was returned to the
trench on August 20, 2010.
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Figure 8. Timeline History for the 618-10-1 Test Pit.

Trench 618-10-1

30 Gal Depleted Uranium Drum
Found 9:47 AM

Several Loose Drums Identified
1:15 PM

Begin Trench Excavation
9:14 AM

8/11/10 6:00 PM

Several Empty Bottles Found
1:22 PM

8/12110 6:00 AM 8112/10 6:00 PM

55 Gal Drum Lid with Handle
Found 8:40 AM

Several Bollards (Burial Ground
Markers) Found 1:07 PM

Soil Samples Collected 10:00
AM

Figure 9. Timeline History for the 618-10-8 Test Pit.

Trench 618-10-8

- 2 ft Long Box Found 1:54 AM

Begin Trench Excavation
9:14 AM Stainless Shipping Cask Found

3:30 PM Soil Samples Collected 12:00
PM

816110 6:00 AM 8/16110 6:00 PM 8/17110 6:00 AM 8/17110 6:00 PM 8/18/10 600 AM 8/18110 6:00 PM 819/10 6:00 AM 8119110 6:00 PM 8/20110 6:00 AM 8120YI0 6:00 PM

Shipping Cask Returned to
Trench 3:30 PM

Several Bottles Found 1:11
1:42 PM
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6.2.3 618-10-13 Test Pit

The timeline of events occurring during the intrusive characterization of the 618-10-13 test pit is
shown in Figure 10. The surge pit was completed August 16, 2010, and the test pit started on
August 18, 2010. One of the distinguishing characteristics regarding the findings in 618-10-13
was the hog wire fencing that appeared to have been pushed in the trench following completion
of filling. It is possible that the reflections shown in the geophysical surveys are influenced by
the hog wire fencing (see Figure 6). On August 19, 2010, after more discoveries of hog wire
fencing and no significant findings it was decided to change direction and move across the
geophysical reflections. Several laboratory bottles and metal cans were discovered in the
trench. No drums or large items were noted (see Section 6.3). Soil samples were collected on
August 23, 2010.

Figure 10. Timeline History for the 618-10-13 Test Pit.

Trench 618-10-13

More Hog Wire Fencing
Encountered 9:55 AM

_ Change Direction of Trenching
Begin Trench Excavation 1215 per STR Instruction 1:15 PM

PM Soil Samples Collected 8:30
More Hog Wire Fencing AM
Encountered 1:15 PM

- Open Metal Cans Discovered
10:17 AM

8/181. 6:00 AM 8119110 12:00 AM 8/1910. 6:00 PM 8/20110 12:00 PM 8/21/10 6:00 AM 8122110 12:00 AM 8122110 6:00 PM 8123110 12:00 PM

More Bottles Discovered 8:43
-AM

Various Bottles Discovered 2:43-
3:30 PM

_ Hog Wire Fencing and Wood
Posts Discovered 2:45 PM

6.2.4 618-10-20 Test Pit

The timeline of events occurring during the intrusive characterization of the 618-10-20 test pit is
shown in Figure 11. The surge pit was completed on August 20, 2010, and the test pit was
started on August 23, 2010. There were several significant findings in 618-10-20 including
concreted drums and one damaged drum containing oil. Three concreted drums and the oil
drum were removed from the trench. The concreted drums were screened with the PNNL NDA
instrumentation (see Sections 7.0 and 8.0) and the oil in the damaged drum sampled. Metal
pipes were also discovered in the trench. Soil samples were collected on August 26, 2010.
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Figure 11. Timeline History for the 618-10-20 Test Pit.

Trench 618-10-20

Concreted 55 Gal Drum Found
- (IC-002)

2 18 PM
Begin Trench Excavation

1 50 PM

Pipes and Metal Debris Found
2:43PM

Concreted 55 Gal Drum Found
(IC-003) 2:50 PM

Drum Discovered (Not
Retrieved)
225PM

- Bottles Discovered 7.45 AM

Oil in Drum IC-005 Sampled
9:05AM

Soil Samples Collected 7.55
AM

8/23/10 6:00 AM 8/23/10 6:00 PM 8/24J10 6:00 AM 8/24110 6:00 PM 8/25110 6:00 AM 8/25/10 6:00 PM 8/26/10 6:00 AM 8/26/10 6:00 PM

Damaged Leaking Drum Found

(IC-005) 12 10 PM

Damaged Leaking Drum Found
liC-005) 12 10 PM

Concreted 55 Gal Drum Found
(IC-004) 9:16 AM

6.2.5 618-10-2 Test Pit

The timeline of events occurring during the intrusive characterization of the 618-10-2 test pit is
shown in Figure 12. The surge pit was completed on August 23, 2010, and the test pit was
started on August 25, 2010. Several significant findings were discovered in 618-10-2, including
a high-dose-rate uranium drum (5 mrem/hr) and a vertical corrugated culvert with a high dose
rate (maximum measured dose rate was 17 mrem/hr). Metal piping and fencing with wood
posts were discovered in the trench. No anomalies were recovered after the high-dose culvert
was reburied, and trench excavation was stopped. Soil samples were collected on
August 27, 2010.
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Figure 12. Timeline History for the 618-10-2 Test Pit.

Trench 618-10-2

Begin Trench Excavation ~
9:14 AMWooden Fence Posts and

:4Fencing Found 1:55 PM Soil Samples Collected 8:13
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Open 55 Gal Drum Found
2:21 PM

8/25/10 6:00 AM 8/25/10 6:00 PM 8/26/10 6:00 AM 8/26/10 6:00 PM 8/27/10 6:00 AM 8/27/10 6:00 PM

Pipe Found (6-8 in. diam) Thick Corrugated Pipe
2:21 PM

Encountered with Dose Rate
17mR/hr 9:50 AM

55 Gal Drum Reburied 9:42
AM

55 Gal Drum with Dose
Rate 3-5 mR/hr 9:28 AM

6.3 TEST PIT SOIL PROFILES

Several observations were made and noted with regard to the physical makeup of the burial
ground trenches. There appeared to be a distinct layering of fill materials used in the trench as
shown in Figure 13, a photograph of the trench bank in 618-10-13. The soil profile in the
photograph reveals layered sand, gravel, and cobbles. A description of the bank material
lithology and stratigraphy is provided in CCN 153714, "618-10 Test Pit Investigation - Geologic
Description." Because of the steep side wall slopes, no entry into the excavation was allowed,
and therefore all observations occurred outside of the excavation. The generalized subsurface
profile at this location consists of Holocene age active and stabilized dune sand overlying
Quaternary age outburst-flood deposits of the Hanford formation consisting of silt, sand, and
gravel.

The following lithologic units were observed in the test pit sidewall, beginning at surface grade
(Figure 13):

* Unit 1: Thin veneer of gravel fill material recently added to the site surface as stabilization
for field activities.

* Unit 2: Approximately 0.9 m (3 ft) of active to stabilized native dune sand consisting of light
brown to tan, eolian (wind-blown) medium to fine sand and silt.

* Unit 3: Approximately 0.3 m (1 ft) of unconsolidated fill, poorly sorted gravel with sand and
silt, suspected to have been placed at the site for stabilization of radiological contamination
in 1983.
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* Unit 4: Minimum of 2.7 m (9 ft) of native, well sorted, thin-bedded, plane-laminated, fluvial
deposited, light gray silt to fine sand.

Figure 13. Lithologic Units Exposed in Test Pit Sidewall of the 618-10-13 Test Pit.

The fill material layering, in addition to the flat hog wire fencing, was likely manifested in the
geophysical reflections shown in Figures 3 and 6, which contributed to an inaccurate
interpretation of the geophysical signatures expected initially to represent flat metal surfaces or
stacked metal drums.

In addition to the fill material used by the workers during the filling of the trenches, the natural
affects of wind blowing sand across and from the burial ground are manifested in dunes
surrounding the burial ground. One large accumulation of sand has built up over the years on
the northeast corner of the site. Some of the fill material and soil used to stabilize the burial
ground surface may have been worn thin with the successive years of blowing wind. It is
possible that the build-up of sand over the northeast corner of the burial ground (including the
618-10-13 trench) prevented the excavator from reaching the lower levels.
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7.0 SAMPLING AND CHARACTERIZATION

7.1 SAMPLE DESIGN SUMMARY

Sampling and analysis was performed in accordance with DOE/RL-2009-64, Sampling and
Analysis Plan for Intrusive Characterization of 618-10 Burial Ground Trenches. Because the
total number of buried drums and the nature/variability of their contents are unknown, a
nonstatistical design was used for the intrusive characterization of the 618-10 Burial Ground
trenches. Data were collected to support developing plans and processes for full-scale remedial
action operations at the site. Excavation locations were focused in the 618-10 Burial Ground
areas that are most likely to have buried drums present based on historical records and
geophysical survey results. Six test pits were initially planned for excavation with a total time
constraint of approximately 1 month for the intrusive characterization task. Five of the six
planned trenches were completed during the 1-month time frame.

The characterization and sampling activities conducted as part of the field intrusive
characterization included the following:

" Cross-trench or pothole select trenches based on previous geophysical studies (BHI-00291,
GI 0602202) and readings from in situ radionuclide characterization information using an
MDP assembly

* Analyze soil samples on a grid across and at depth for each cross-trench (see Section 7.2)

" Collect anomalies (including drums) and catalog waste types, distribution, and quantity from
within the selected trenches

* Analyzed samples to the extent possible using real-time field analytical techniques including
NDA with PNNL In Situ Object Counting System (ISOCS) gamma spectrometer and passive
neutron detectors

* Determine if geophysical studies and in situ radionuclide characterization (nonintrusive
characterization) information, coupled with information collected during intrusive
characterization, are sufficient to support design solutions and remediation of 618-10 Burial
Ground trenches

* Determine if sampling methods, field analytical techniques, laboratory techniques, and soil
fixatives are adequate to support remediation.

In addition to the sampling described above, during all phases of the field investigation, IH and
radiological surveys were conducted to collect chemical and radiochemical information from the
breathing zone and general work areas. These data will not be presented in this report.

7.2 SOIL AND DEBRIS

Soil and debris were not removed in bulk from the burial ground during intrusive
characterization. No free liquids or bottles containing free liquids were identified during the field
investigation. Soil and bulk materials were screened and moved from their original location to a
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second location within the surge pit or test pit as part of the test pitting sorting and screening
process, the intent being that soil and bulk materials remain in the burial trench until full-scale
remediation is performed. Soil samples were collected within the test pits in a grid pattern. Soil
samples were collected with the excavator removing material from the specified grid area
location in the test pit, and the bucket brought to the high radiation area/radiological buffer area
rope boundary where the sampler removed material from the bucket in a partial entry. The soil
samples were analyzed for the analytes listed in Table 1. Tables 2 through 6 list the soil
samples, and Figures 14 through 18 show the locations of samples collected from the five test
pits.

Table 2. Soil Samples Collected from 618-10-1.

Trench Sample Sample Laboratory LocationDate Numbers Analyses

08/05/10 J19XC9 RCF/EB/LVLI Surge pile 618-10-1
J1C062 TARL 1H

618-10-1 surge pit J1C057 RCF/EB/LVLI Surge pile 618-10-1
08/09/10 J1C063 TARL lH

J1C093 RCF/EB/LVLI 618-10-1 test pit northeast
section

J1C064 RCF/EB/LVLI 618-10-1 test pit north middle

J1C095 RCF/EB/LVLI 618-10-1 test pit northwest

618-10-1 test pit 08/13/10 section

J1C096 RCF/EB/LVLI 618-10-1 test pit southwest
section

J1C097 RCF/EB/LVLI 618-10-1 test pit south middle

J1C098 RCF/EB/LVLI 618-10-1 test pit southeast
section

Soil sample, oil drum 08/17/10 J1COX6 RCF/EB/LVLI Leaking oil drum in B-12 box
618A-10-0067 618A-10-0067 (soil sample)

Source: Logbook EL-1648, 618-10 and 618-11 Nonintrusive, Intrusive and Remediation Sampling.
EB = Eberline Laboratories (general radionuclide)
LVLI = Lionville Laboratories (metals, VOcs, and SVOcs)
RCF = Eberline/ Lionville Laboratories Radiological Counting Facility (gamma spectral analysis)
SVOC = semivolatile organic compound
TARL IH = Test America Richland Laboratories (asbestos)
VOC = volatile organic compound
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Figure 14. 618-10-1 Soil Sample Locations.
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Table 3. Soil Samples Collected from 618-10-8.

Trench Sample Date Sample Laboratory LocationNumbers Analyses

08/09/10 J1C058 RCF/EB/LVLI Surge pile 618-10-8
618-10-8 surge pit J1C059 RCF/EB/LVLI

08/10/10 J1C065 R LI Surge pile 618-10-8

J1C099 RCF/EB/LVLI 618-10-8 test pit grid #1
J1C075 TARL IH
J1COBO RCF/EB/LVLI 618-10-8 test pit grid #2
J1C076 TARL IH
J1COB1 RCF/EB/LVLI 618-10-8 test pit grid #3
J1C077 TARL IH

618-10-8 test pit 08/20/10 J1COB2 RCF/EB/LVLI 618-10-8 test pit grid #4JlC078 TARL lH
J1COB3 RCF/EB/LVLI 618-10-8 test pit grid #5
J1C079 TARL IH
J1COB4 RCF/EB/LVLI 618-10-8 test pit grid #6
J1C080 TARL IH
J1COC1 RCF/EB/LVLI 618-10-8 test pit grid #3
J1C087 TARL IH duplicate

Source: Logbook EL-1648, 618-10 and 618-11 Nonintrusive, Intrusive and Remediation Sampling.
EB = Eberline Laboratories (general radionuclide)
LVLI = Lionville Laboratories (metals, VOCs, and SVOCs)
RCF = Eberline/ Lionville Laboratories Radiological Counting Facility (gamma spectral analysis)
SVOC = semivolatile organic compound
TARL 1H = Test America Richland Laboratories (asbestos)
VOC = volatile organic compound
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Figure 15. 618-10-8 Soil Sample Locations.
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Table 4. Soil Samples Collected from 618-10-13.

Trench Sample Date Sample Laboratory LocationNumbers Analyses
J1C060 RCF/EB/LVLI
J1IC060 R/BLLI Surge pile 618-10-13 #1

618-10-13 surge pit 08/11/10 J1 C066 TARL H
J1C061 RCF/EB/LVLI Surge pile 618-10-13 #2
JlC068 TARL IH
J1COB5 RCF/EB/LVLI 618-10-13 test pit grid #1
J1C081 TARLIH 181-3__stp__gri_#
J1COB6 RCF/EB/LVLI 618-10-13 test pit grid #2
J1C082 TARL IH
J1COB7 RCF/EB/LVLI 618-10-13 test pit grid #3
J1C083 TARL IH
J1COB8 RCF/EB/LVLI 618-10-13 test pit grid #4

618-10-13 test pit 08/23/10 J1C084 TARL HI
J1C089 RCF/EB/LVLI 618-10-13 test pit grid #5
J10C085 TARL IH
J1COCO RCF/EB/LVLI
J1C086 TARL IH 618-10-13 test pit grid #6
J10C2 RCF/EB/LVLI 618-10-13 test pit grid #7
J1C1J3 TARLIH 1-0-1_te__pigrd_#
J1C1D3 RCF/EB/LVLI 618-10-13 test pit grid #8
J1C1J4 TARLIH 1- 3 pgd

Source: Logbook EL-1648, 618-10 and 618-11 Nonintrusive, Intrusive and Remediation Sampling.
EB = Eberline Laboratories (general radionuclide)
LVLI = Lionville Laboratories (metals, VOCs, and SVOCs)
RCF = Eberline/ Lionville Laboratories Radiological Counting Facility (Gamma Spectral Analysis)
SVOC = semivolatile organic compound
TARL IH = Test America Richland Laboratories (asbestos)
VOC = volatile organic compound
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Figure 16. 618-10-13 Soil Sample Locations.
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Table 5. Soil Samples Collected from 618-10-20.

Trench Sample Date Sample Laboratory LocationNumbers Analyses Lcto
J1C1F1 EB/LVLI
J1C1K RCF/RL lH 618-10-20 surge pile #1
J1C1 K2 RCF/TARL lH

J1C1F2EB/LVLI618-10-20 surge pit 08/26/10 J1C1F218-10-20 surge pile #2
J1C1K3 RCF/TARL lH
J1C1F3 EB/LVLI
J1C1K4 RCF/TARL IH 618-10-20 surge pile #3
J1C1J6 EB/LVLI
Ji1 05 RCF/ARL H 618-10-20 test pit grid #1
J1C1D5 RCF/TARL IH
J1C1J7 EB/LVLI
1C16 RCFITAL H 61 8-10-20 test pit grid #2

J1C1D6 RCF/TARL IH
J1C1J8 EB/LVLI
JiCi07 RC/ARL H 618-10-20 test pit grid #3
J1C1D7 RCF/TARL IH61 8-1 0-20 test pit 08/26/10grid #5
J1C1D8 RCF/TARL IH
J1C1KO EB/LVLI

Ji co~ RF/TAL H 618-10-20 test pit grid #5

J1C1K1 EB/LVLI
JiCiFO RF/AL H 618-10-20 test pit grid #6
J1C1FO RCF/TARL IH

Source: Logbook EL-1648, 618-10 and 618-11 Nonintrusive, Intrusive and Remediation Sampling.
EB = Eberline Laboratories (general radionuclide)
LVLI = Lionville Laboratories (metals, VOCs, and SVOCs)
RCF = Eberline/ Lionville Laboratories Radiological Counting Facility (gamma spectral analysis)
SVOC = semivolatile organic compound
TARL IH = Test America Richland Laboratories (asbestos)
VOC = volatile organic compound
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Figure 17. 618-10-20 Soil Sample Locations.
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Table 6. Soil Samples Collected from 618-10-2.

Trench Sample Sample Laboratory LocationDate Numbers Analyses

618-10-2 surge pit 08/25/10 J1C1D4 EB/LVLI 618-10-2 surge pile
J1C1J5 RCF/TARL lH 618-10-2 surge pile
J1C1K5 EB/LVLI 618-10-2 test pit grid #1
J1C1F4 RCF/TARL lH
J1C1K6 EB/LVLI
J1C1F5 RCF/TARL H 618-10-2 test pit grid #2
J1C1K7 EB/LVLI 8-10-2 test pit grid #3
J1C1F6 RCF/TARL IH - t

618-10-2 test pit 08/27/10 J1C1 RCF/ARL IH 618-10-2 test pit grid #4

J1C1K9 EB/LVLI 618-10-2 test pit grid #4
J1C1F8 RCF/TARL IH duplicate
J1C1LO EB/LVLI
J1C1F9 RCF/TARL lH 618-10-2 test pit grid #5

J1C1 H RCF/ARL H 618-10-2 test pit grid #6

Source: Logbook EL-1648, 618-10 and 618-11 Nonintrusive, Intrusive and Remediation Sampling.
EB = Eberline Laboratories (general radionuclide)
LVLI = Lionville Laboratories (metals, VOCs, and SVOCs)
RCF = Eberline/ Lionville Laboratories Radiological Counting Facility (gamma spectral analysis)
SVOC = semivolatile organic compound
TARL IH = Test America Richland Laboratories (asbestos)
VOC = volatile organic compound
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Figure 18. 618-10-2 Soil Sample Locations.
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7.3 DRUMS

One of the primary interests was the collection of drums, with emphasis on concreted drums
expected to contain alpha-emitting radionuclides. Drums were expected to be located within
burial pits showing a strong reflective surface as detected during the geophysical surveys (see
Section 2.0). Planning included the excavation, removal, inspection, and characterization of
approximately 10 to 20 drums. If possible, the drums were to be excavated from different areas
of the burial ground while minimizing the overall disturbed areas and number of drums
excavated. General observations of the depth, orientation, layering, and condition of unearthed
drums were to be recorded. Planned excavation of drums included selection for
characterization based on a preference to obtain information from drums with dissimilar exterior
features (e.g., size, type, and markings). It was recognized that the degree to which these
objectives can be met may be affected by project schedule constraints.

During the intrusive characterization activities, drums were found in three of the five test pits
(618-10-1, 618-10-20, and 618-10-2). A total of five drums were retrieved from the test pits:
one depleted uranium drum from 618-10-1, three concreted drums from 618-10-20, and one oil-
filled drum from 618-10-20. Several depleted uranium drums were discovered in 618-10-1, and
one high-dose (5 mrem/hr) uranium oxide drum was unearthed in 618-10-2. Only one uranium-
containing drum was retrieved from the pit because it was determined that the fire risk
outweighed the benefit of characterizing the drum contents. Based on previous burial ground
remedial activities (e.g., 618-7 Burial Ground), sufficient knowledge is available for drums
containing depleted uranium and uranium oxide. The total number of retrieved drums was
limited by the types and location of drums uncovered during the intrusive activities. Only a few
locations were found with multiple drums (e.g., concreted drums in 618-10-20 and depleted
uranium drums in 618-10-1), and it was determined that only a select representative few should
be retrieved from each location. A list and description of the drums retrieved during the intrusive
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characterization is provided in Table 7. Figure 19 shows photographs of one of the concreted
drums (IC-003) including a closeup of the drum top showing picking eye and a circular crack
around the perimeter, suggesting a concrete plug or cap was placed over the drum cavity.
Several other uranium and concreted drums were observed, but not retrieved from the burial
ground.

As directed by the field superintendent (or designee), excavated drums were overpacked within
the AOC in accordance with the approved means and methods. During the overpacking
process, the temperatures of the drums were checked and recorded. No abnormal temperature
readings were observed. Because of the nature of drums removed from the test pits, no drums
were punched and sampled using the DPF. The DPF was used to observe and remotely
monitor the concreted drums to establish a safe-to-approach condition.

7.4 OTHER ANOMALIES

Several other anomalies (other than drums) were observed and monitored for radioactivity
during the intrusive field activities. These anomalies included the following:

* Various laboratory bottles
* Open metal cans
* Hog wire fencing
* Metal pipe (various sizes)
* A stainless steel transportation cask ("pig")
* Vertical corrugated culvert pipe (with high dose rate).

None of the laboratory bottles, metal cans, fencing, or pipes showed dose rates above
background. Of particular interest were the transportation cask and the vertical culvert. The
transportation cask (Figure 20) was removed from the 618-10-8 test pit at about 4.6 m (15 ft)
bgs. The cask was monitored in place then transferred to the NDA station where it was
weighed and scanned with the ORTEC* Detective. The weight of the cask was 843 kg
(1,858 lbs), and there was no measureable dose above background. The cask was eventually
returned back to the excavation and the Geographical Information System (GIS) coordinates
noted for future reference.

* ORTEC is a registered trademark of Advanced Measurement Technology, Inc.
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Table 7. Drums Retrieved from the 618-10 Burial Ground During Intrusive Characterization.

Trench Anomaly Disco ered Number Weght Disposition/Status

618-10-1 114-L (30-gal) drum 08/12/10 IC-001 1,002 kg Drum placed in B-12 box #618A-10-0067. Drum
test pit retrieved from pit near (2,208 lbs)a weight indicated depleted uranium. Soil around drum

several other drums at was sampled (see sample no. J10X6) and drum
about 1.5 m (5 ft) bgs was reburied in the 618-10-20 test pit.

618-10-20 208-L (55-gal) concreted 08/23/10 IC-002 784 kg Drum was white with a blue stripe around center and
test pit drum with picking eye (1,728 lbs)b labeled with "Prestone Anti-Freeze." PNNL ISOCS

found at about 3 to and neutron slab NDA performed.
3.7 m (10 to 12 ft) bgs
208-L (55-gal) concreted 08/23/10 IC-003 541 kg Drums had rusty exterior. There was a noticeable
drum with picking eye (1,192 lbs)b crack around the picking eye (see Figure 19).
found at about 3 to Measured dose rate was 0.039 mrem. PNNL ISOCS
3.7 m (10 to 12 ft) bgs and neutron slab NDA performed.

208-L (55-gal) concreted 08/24/10 IC-004 548 kg The drum was black with a white center with labels
drum with picking eye at (1,208 lbs)b "CHEMICAL," "PITTSBURGH", "... TET...."
0.9 to 1.2 m (3 to 4 ft) Measured dose rate was 0.3 mrem. PNNL ISOCS
bgs and neutron slab NDA performed.

208-L (55-gal) mangled 08/24/10 IC-005 120 kg Drum appeared to be leaking purple oil. The drum
drum found at about (264 lbs)c and contaminated soil was placed in a 416-L
0.9 m (3 ft) bgs (110-gal) overpack. The drum contents (liquid/oil)

were sampled (sample no. J1N1C7).

618-10-2 208-L (55-gal) uranium 08/26/10 N/A N/A Initial radiological readings indicated a dose rate of
test pit drum found at about 3.1 to 5.4 mR/hr. ORTEC® readings indicated the

4.6 m (15 ft) bgs drum contents were "nuclear uranium" or uranium
oxide. The drum was reburied in the pit and the
location noted.

a Includes weight of B-12 box (nominal weight = 700 lbs) and soil (unknown weight)
b Includes weight of 322-L (85-gal) drum overpack (nominal weight = 35 kg [78 lbs]).
C Includes weight of 416-L (110-gal) drum overpack (nominal weight = 64 kg [141 lbs]).
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Figure 19. Concreted Drum IC-003.
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Figure 20. Stainless Steel Transportation Cask Discovered in 618-10-8.
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The vertical corrugated metal culvert was discovered in the 618-10-2 test pit. The pipe diameter
appeared to be 30 to 46 cm (12 to 18 in.) The culvert section was found as the gamma detector
mounted on the bucket passed over the culvert and showed elevated readings. The culvert
section was monitored in place and with a maximum reading of 17 mR/hr. The excavator
operator was instructed by the site superintendant to bury the culvert until the readings were at
0 mR/hr. After the culvert was buried, the excavation activities in 618-10-2 were ended.
Figure 21 shows the exposed culvert being monitored by the excavator mounted gamma rate
meter.

Figure 21. Corrugated Metal Pipe Culvert Discovered in 618-10-2.
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7.5 PHYSICAL INSPECTION AND NONDESTRUCTIVE ASSAY

The project samplers performed and documented a nonintrusive, physical inspection of each
drum and anomalous item removed from the pits. Drums and anomalous items were placed in
overpack drums or B-12 boxes before being moved to the drum inspection area. Information
gathered/recorded during the physical inspection included the following:

General observations of the drum condition
Drum size
Weight
Any markings present on the drum exterior
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Temperature
IH survey readings
Radiological surveys.

NDA radiological surveys were performed on drums in the drum inspection area with a
stationary ORTEC* gamma spectrometer, and a PNNL-supplied ISOCS (gamma spectrometer)
and passive neutron slab detector. Figure 22 shows the PNNL ISOCS and passive neutron
detector configuration in a conex box. Characteristics of the PNNL NDA system are as follows:

" Gamma spectral analysis with ISOCS, Canberra broad energy germanium detector (BEGe)

" Neutron screening system was composed of two neutron slab detectors comprising twenty
74-cm (29-in.) long, 4-atm, He-3 tubes

" Ge detector was factory qualified by Canberra and the neutron system was calibrated using
National Institute of Standards and Technology (NIST) traceable 252Cf and plutonium
working reference material

" Gamma spectra and neutron measurements were collected for 20 min.

Mobile NDA and RTR tomographic services were initially proposed for the concreted drums
excavated during intrusive characterization, with emphasis on drums containing alpha-emitting
radionuclides. Because of scheduling conflicts and other logistical issues, the mobile NDA and
RTR services were not available during the intrusive characterization. Additionally, the PNNL
NDA screening showed no alpha-emitting contamination in the concreted drums retrieved from
the burial ground. Use of the NDA and RTR services is currently being evaluated for potential
use during the remediation phase. Concreted drums removed from the burial ground during
intrusive characterization may be further screened with the NDA and RTR services, depending
on the outcome of the evaluation.
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Figure 22. PNNL-Supplied ISOCS (Gamma Spectrometer)
and Passive Neutron Slab.
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8.0 INTRUSIVE CHARACTERIZATION SAMPLE RESULTS

8.1 DRUMS AND ANOMALIES

Results reported in this section include results from the NDA analyses performed on the three
concreted drums (anomalies IC-002, IC-003, and IC-004) and the damaged oil drum (IC-005).
All four drums were collected from 618-10-20. The NDA results were taken from PNNL letter
report CCN 153759, "Results of Nondestructive Assay (NDA) Measurements of Four Drums
Performed on August 23-24, 2010 by Pacific Northwest National Laboratory (PNNL) NDA
Service Center." The gamma spectral analysis and neutron measurement NDA results are
presented in Tables 8 through 11. Drums IC-002 and IC005 showed no radionuclides, while
drum IC-003 showed moderate amounts of cesium-1 37 and europium-1 54 and drum IC-004
showed moderate amounts of cesium-137. No alpha-emitting (TRU) radionuclides were found
in any of the screened drums. The laboratory analytical results from the oil drum are provided in
Appendix B (sample number J1C1N7). The four drums will remain on-site until remediation of
the trenches is performed. The drums may receive additional characterization during the
remediation phase including screening with commercial NDA and RTR services.

Table 8. PNNL ISOCS (Gamma Spectral Analysis) and
Neutron Slab Results for IC-002.

Gamma Measurement Results

Drum IC-002

Grossweight 1728lbs 1783 8kg)

Isotope Activity (pCi) MDA

Cobalt-60 1 943E-05
Niobium-94 1 092E-04

Cesium- 134 2 148E-04

Cesium-137 7 821E-04

Europium-152 7 757E-05

Europium-154 8 059E-05

Europium-155 n/a n/a

Uranium-235 3 358E+16

Uranrum-238 7 605E-03

Neptunium-237 8 146E+06

Neptunium-239 3 950E+06
Plutonium-239 2 698E+04

Amercium-241 n/a n/a

Drum Description:
55 Gal Shielded Drum (2"
Lead/5" Concrete Inside 85
Gal Overpack Drum

Neutron Measurement Results

Plulonium-240 eff g) 002

Total Plutonium mass g 0 29

TRU Acbvity i pCi 2 76E+04

TRUConcentrationnCi/g) 365E+01

Source: CCN 153759, "Results of Nondestructive Assay (NDA) Measurements of Four Drums Performed on
August 23-24, 2010 by Pacific Northwest National Laboratory (PNNL) NDA Service Center"
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Table 9. PNNL ISOCS (Gamma Spectral Analysis) and
Neutron Slab Results for IC-003.

Gamma Measurement Results

Drum IC-003

Gross weight 11921bs (540 7kgi

Isotope Activity (pCi) MDA

Cobalt-60 2 874E-06

Niobium-94 7 012E-06

Cesium-134 9 310E-06

Cesium-137 8 465E-04 ± 1 217E-04 1.516E-05

Europium-152 9 952E-06

Europium-154 1 547E-05± 1 351E-05 1 373E-05

Europium-155 6 946E-03

Uranium-235 < 3 040E-04

Uranium-238 7 875E-04

Neptunium-237 1 665E-04

Neptuntum-239 5 384E-04

Plutonium-239 2 880E+00

Amercium-241 2 565E+00

Drum Description:
55 Gal Shielded Drum (5"
Concrete) with Resin Inside
85 Gal Overpack Drum

Neutron Measurement Results

Plutonium-240(eff)(gi < 0 02

Total Plutonium mass (g9 < 0 27

TRU Activity ipCi) < 2 58E+04

TRU Concentration nCi/g) <5 05E+01

Source: CCN 153759, "Results of Nondestructive Assay (NDA) Measurements of Four Drums Performed on
August 23-24, 2010 by Pacific Northwest National Laboratory (PNNL) NDA Service Center"

Table 10. PNNL ISOCS (Gamma Spectral Analysis) and
Neutron Slab Results for IC-004.

Gamma Measurement Results

Drum IC-004

Gross weight 1208 lbs (547.9 kg)

Isotope Activity (pCi) MDA

Cobalt-60 < 2 838E-06

Niobium-94 7 817E-06

Cesium-134 1 028E-05

Cesium-137 1 336E-02 + 1 880E-03 4 962E-05

Europium-152 < 8 434E-06

Europium-154 < 1 353E-05

Europium-155 < 2 452E-02

Uranium-235 1 061E-03

Uranium-238 7 957E-04

Neptunium-237 < 5 996E-04

Neptunium-239 < 1 934E03

Plutonium-239 < 1 010E+01

Amercium-241 < 8 369E+00

Drum Description:
55 Gal Shielded Drum (5"
Concrete) with Resin Inside
85 Gal Overpack Drum

Neutron Measurement Results

PUtonium-240 (eff) (g) < 0 02

Total Plutonium mass (g) < 0 27

TRU Activity (pCi) < 2 58E+04

TRU Concentration (nC/g) < 4 97E+01

Source: CCN 153759, "Results of Nondestructive Assay (NDA) Measurements of Four Drums Performed on
August 23-24, 2010 by Pacific Northwest National Laboratory (PNNL) NDA Service Center"
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Table 11. PNNL ISOCS (Gamma Spectral Analysis) and
Neutron Slab Results for IC-005.

Gamma Measurement Results

Drum IC-005

Gross weight 264 lbs 119 8 kg)

Isotope Activity (pCi) MDA

Cobalt-60 2 576E-07

Niobium-94 3 250E-07

CesiuIm-134 3 293E-07

Cesium-137 3539E-07

Europium- 152 1 389E-06

EuropiLIM-154 9 600E-07

Euiopiurn-155 3 344E-06

Uranium-235 6 493E-07

Uranium-238 3 775E-05

Neptuntum-237 8 256E-07

NeptunIum-239 2 394E-06

PlUton~im-239 8 657E-02

Amercium-241 3 394E-05

Drum Description:
55 Gal "Oil Leaking" Drum Inside
110 Gal Overpack Drum

Neutron Measurement ResultsElUtonium-240 (eff) (g) 0 02

Total Plutonium mass (g) < 0 30

TRU Activity (pC) 2 85E+04

TRU Concentration (nCg) 3 366+02

Source: CCN 153759, "Results of Nondestructive Assay (NDA) Measurements of Four Drums Performed on
August 23-24, 2010 by Pacific Northwest National Laboratory (PNNL) NDA Service Center"

8.2 SOIL SAMPLE RESULTS

Laboratory analytical data sheets for the soil samples are provided in Appendix B. The results
provided include general radionuclides, radionuclides determined by gamma spectral/energy
analysis (GEA), metals, VOCs, and semivolatile compounds (SVOCs). No significant
concentrations of chemicals or radionuclides were measured in the soils. All concentration
values for COCs listed in Table 1 were below the direct exposure and ground water protection
remedial action levels listed in DOE/RL-2001-47, Remedial Design Report/Remedial Action
Work Plan for the 300 Area (RDR/RAWP), for unrestricted land use. The radionuclides
detected in the soils with the remedial action cleanup levels are included in Appendix C. Only a
few samples showed plutonium levels above the minimum detectable activity values. None of
the concentrations exceeded the RDR/RAWP cleanup levels. Tables 12 through 14 present soil
sample results where plutonium levels (>1 pCi/g) were slightly elevated above the minimum
detection limit (highlighted in red). The highest value was 3.09 pCi/g, well below the
unrestricted direct exposure cleanup level of 38.8 pCi/g. A complete set of tables showing the
detected radionuclides for each soil sample location is provided in Appendix C.
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Table 12. Soil Sample from 618-10-1 (South Middle Section),
with a Slightly Elevated Plutonium Value.

618-10-1 Test Pit South Middle
Soil Lookup ValuesDetected Radionuclides (pCi/g)a

Result MDA Unrestricted Unrestricted
Analyte Reslt MDA Direct GW/River

(PCilg) (PClg) Exposure Protection
Gross alpha 7.99 3.82 NA NA
Gross beta 19 8.07 NA NA
Carbon-14 1.43 0.707 8.7 NA
Uranium-233/234 0.576 0.245 27.2 17.9
Uranium-238 0.64 0.245 26.2 17.3
Plutonium-239/240 1.34 0.381 35.1 NA
Potassium-40 11.9 0.236 NA NA
Cesium-137 0.037 0.024 6.2 NA
Radium-226 0.406 0.045 NA NA
Radium-228 0.535 0.096 NA NA
Thorium-228 0.558 0.031 NA NA
Thorium-232 0.535 0.096 1 NA
Americium-241 0.107 0.032 32.1 NA
Lead-212 GEA 0.212 0.075 NA NA
Radiuim-226 GEA 0.199 0.047 NA NA
Thorium-232 GEA 0.202 0.04 1 NA
Uranium-238 GEA 0.283 0.42 26.2 17.3
a DOEIRL-2001-47, Remedial Design Report/Remedial Action Work Plan for

the 300 Area, Rev. 3, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

GEA = gamma energy analysis
GW = groundwater
MDA = minimum detectable activity
NA = not applicable

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 44



WCH-431
Rev. 0

Table 13. Soil Sample from 618-10-1 (North Middle Section),
with a Slightly Elevated Plutonium Value.

618-10-1 Test Pit North Middle Section
Soil Lookup Values

Detected Radionuclides (pCi/g)

Result MDA Unrestricted Unrestricted
Analyte Reslt MDA Direct GW/River

(pCilg) (pCilg) Exposure Protection
Gross alpha 1.13 0.4 NA NA
Gross beta 2.15 0.644 NA NA
Carbon-14 1.35 0.722 8.7 NA
Uranium-233/234 0.68 0.168 27.2 17.9
Uranium-238 0.592 0.168 26.2 17.3
Plutonium-239/240 1.92 0.262 35.1 NA
Potassium-40 12 0.16 NA NA
Radium-226 0.356 0.038 NA NA
Radium-228 0.574 0.077 NA NA
Thorium-228 0.556 0.027 NA NA
Thorium-232 0.574 0.077 1 NA
Americium-241 0.192 0.116 32.1 NA
Lead -212 GEA 0.178 0.069 NA NA
Radiuim-226 GEA 0.176 0.045 NA NA
Thorium-232 GEA 0.158 0.053 1 NA
a DOE/RL-2001-47, Remedial Design Report/Remedial Action Work Plan for

the 300 Area, Rev. 3, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

GEA = gamma energy analysis
GW = groundwater
MDA = minimum detectable activity
NA = not applicable
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Table 14. Soil Sample from 618-10-20 (Grid #3 Section),
with a Slightly Elevated Plutonium Value.

618-10-20 Test Pit Grid #3

Detected Radionuclides Soil Lookup Values
(pCilg)a

Result MDA Unrestricted Unrestricted
Analyte Relt M/g Direct GW/River

(pCg) (PCi'g) Exposure Protection
Carbon-14 0.841 0.774 8.7 NA
Uranium-233/234 0.658 0.18 27.2 17.9
Uranium-238 0.24 0.18 26.2 17.3
Plutonium-239/240 3.09 0.296 35.1 NA
Potassium-40 10.8 0.192 NA NA
Radium-226 0.389 0.042 NA NA
Radium-228 0.553 0.11 NA NA
Thorium-228 0.549 0.028 2.3 NA
Thorium-232 0.553 0.11 1 NA
Radiuim-226 GEA 0.134 0.051 NA NA
Thorium-232 GEA 0.19 0.064 1 NA
Amercium-241 GEA 0.0365 0.055 32.1 32.1
a DOEIRL-2001-47, Remedial Design Report/Remedial Action Work Plan for

the 300 Area, Rev. 3, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

GEA = gamma energy analysis
GW = groundwater
MDA = minimum detectable activity
NA = not applicable

9.0 LESSONS LEARNED

Lessons learned from the intrusive characterization include findings for both operational/process
methods and added understanding with respect to the burial ground trench layout and contents.
Lessons learned are summarized in the following sections.

9.1 BURIAL GROUND CONTENT AND CONDITION

As a result of the intrusive characterization activities, the presence of expected waste streams
was confirmed (see Sections 7.0 and 8.0). The expected waste streams included the following:

* Drums containing depleted uranium chips in oil
* Drums containing uranium oxide
* Concreted drums.

Although some of the expected waste streams were identified, the diminished level of
contamination observed in the soil laboratory results and the lower dose rates identified in the 01
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concreted drum NDA results are surprising. No contamination levels above the RDR/RAWP
cleanup levels were identified in the soils, and no TRU (plutonium) radionuclides were identified
in the concreted drums.
A better understanding of the burial ground conditions was achieved as a result of the
observations made during field activities. Some of these observations include:

* The individual burial trench locations were not easily identified. Because of the sandy
material where the original burial trenches were excavated and the materials used to backfill
the trenches, the trench boundaries seem to run together. It is difficult to distinguish one
trench from another.

* The magnetic signature from the geophysical surveys was initially the best indication for
determining areas where drums and metal anomalies might be located. However, the
geophysical data proved to be a poor indicator of drum locations and yielded minimal
results. The hog wire fencing is likely manifested in the magnetic patterns shown over
618-10-13 and other places (see Section 6.3).

* The sand used to stabilize the burial ground trenches has shifted over time. A build up of
sand was noted on the northeastern corner of the site and in other areas the sand covering
may have worn thin with several years of blowing wind resulting in redistribution of the sand
covering.

" Layers of gravel were used to stabilize the surface and trench contents after filling (see
photograph in Figure 19). Distinguishable layers of gravel and cobbles were indentified
throughout the site.

9.2 OPERATIONAL METHODOLOGIES

One of the objectives of the intrusive characterization was to demonstrate methodologies and
material handling processes to be used during the remediation phase. During field activities the
means and methods planned for remediation were confirmed. The planned methods, including
the continuous use application of Dust Bond* during test pitting activities, successfully
controlled the radiological contamination. Some the Lessons Learned identified in the
operational process include the following:

" The diminished use of the CRATERTM system during remediation activities. The CRATERTM
system will not be used to screen through bulk materials and soil, and will be used to
screen/monitor discrete items at the discretion of the project engineer or resident engineer
(or designee) (see Section 6.1).

* The difficulty of balancing the needs and requirements of general IH, beryllium, and
radiological controls is difficult. The sampling needs vary between the three, and the
protocols are significantly different. A balanced and coordinated sampling program for
conducting work and environmental safety is needed. In addition, coordinated controls and
a simplified process where hazards and complex controls are made clear for the workers
performing the tasks are needed.

* An official agreement between radiological controls and IH needs to be reached on how
concurrent areas are to be posted. The agreement should allow both organizations to share
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ropes/posts and allow dual signage. Any change in posting must be done in congress and
make sense to those performing work in the field and accessing controlled boundaries.

* The numerous waste container paperwork requirements must be integrated and streamlined
in order to handle the volume for containers that will be needed during remediation. In
addition, waste containers should be labeled with large information/barcode labels for easy
identification.
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APPENDIX A

AUTHORIZATION BASIS AND FIRE PROTECTION REQUIREMENTS
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Table A-1. 618-10 Burial Ground Intrusive Characterization
Authorization Basis Requirements. (2 Pages)

ABFD Ref. Safety Analysis Requirement Work Implementing
No. a Document b R Instruction c

SER Conditions of Approval
AB-1 DOE Safety Separation distances required Layout of inventory control

Evaluation Report, between inventory control areas, areas specified in Drawing
Condition of and the bases for the distances 0600X-DD-C0487, Rev. 2.
Approval 618-10- shall be conservatively developed
10SED01 15-2. to include a 2X factor of safety

based on an analysis approved by
the WCH fire protection engineer
and shall be included under
Commitment Seven in Section 3.2
of the FHC.
FHC Preservation Controls

AB-2 WCH-390, FHC, The 618-10 Burial Ground SNF FRC-100-2.1, "AB
Section 3.2.2. inventory shall be controlled to Compliance for

ensure that the inventory of Radiological Facilities,"
exposed suspect SNF is maintained Section 6.2, 6.4 and 6.5.
less than 647.7 cm (255 in.).

FR6 10 03 17 010,
"Excavation and Sorting,"
Section 2.2.

AB-3 WCH-390, FHC, The radiological inventory in a given FRC-100-2.1, "AB
Section 3.2.3. SNF accumulation area at the Compliance for

618-10 Burial Ground shall be Radiological Facilities,"
controlled to ensure that the Section 6.2, 6.4 and 6.5.
inventory does not exceed
152.4 cm (60 in.) of exposed FR6 10 03 17 010,
suspect SNF. "Excavation and Sorting,"

Section 2.2.
AB-4 WCH-390, FHC, The requirements for the SNF CCN 149995,

Section 3.2.4. staging areas design are as follows: "618-10 Burial Ground

" SNF staging areas shall be Trench Remediation
contrute toaffrdequivalent Safeguards and Security

constructed to afford eqiaet(SAS) Requirements."
shielding and fire resistance as
60 cm (2 ft) of concrete SNF Staging Area (SSNF

* SNF staging areas shall have a Bunker) layout shown in
noncombustible cover Drawing 0600X-DD-C0487

Rev. 2.
* SNF staging areas shall be

bermed to provide protection
against potential fuel spills from
heavy equipment and vehicles.

AB-5 WCH-390, FHC, The radiological inventory in a given FRC-100-2.1, "AB
Section 3.2.5. container staging area at the Compliance for Radiological

618-10 Burial Ground shall be Facilities," Sections 6.2 and
controlled to ensure that the 6.4.
inventory does not exceed 65
drums. FR6 10 03 17 010,

"Excavation and Sorting,"
Section 2.2.
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Table A-1. 618-10 Burial Ground Intrusive Characterization
Authorization Basis Requirements. (2 Pages)

ABFD Ref. Safety Analysis Work Implementing
No. a Documentb Requirement Instructionc

AB-6 WCH-390, FHC, The excavation limit for a given test FR6 10 03 17 010,
Section 3.2.6. pitting area at the 618-10 Burial "Excavation and Sorting,"

Ground shall be controlled to limit a Section 2.2.
given excavation to 5110 m3

(144 yd3 ).
AB-7 WCH-390, FHC, The separation distance between Layout of inventory control

Section 3.2.7. areas designated as inventory areas specified in Drawing
control areas (i.e., <HC-3) shall be 0600X-DD-C0487, Rev. 2.
maintained in accordance with
analyses approved by the WCH
Fire Protection Engineer.

a Numbers are used for tracking requirements implementation in WCH Task Instructions.
b Detailed reference information for safety analysis documents:

" CCN 151674, June 2010, Safety Evaluation Report: 618-10 Burial Grounds Intrusive Characterization Final
Hazards Categorization, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

" WCH-390, 2010, Final Hazard Categorization for the 618-10 Burial Ground Intrusive Characterization, Rev. 1,
Washington Closure Hanford, Richland, Washington.

c Detailed reference information for work implementing documents:
" 0600X-DD-C0487, 2010, "618-10 Remedial Action Intrusive Characterization Operational Site Plan," Rev. 2,

Washington Closure Hanford, Richland, Washington.
" CCN 149995, 2009, "618-10 Burial Ground Trench Remediation Safeguards and Security (SAS)

Requirements," to J.W. Darby from T.S. Quinn, Washington Closure Hanford, Richland, Washington, April 7.
" FR6 10 03 17 010, WCH Task Instruction, "Excavation and Sorting," Rev. 0, Washington Closure Hanford,

Richland, Washington.
" FRC-100-2.1, FRC-100, Field Remediation Closure Administrative Procedures, "AB Compliance for

Radiological Facilities," Rev.1, Washington Closure Hanford, Richland, Washington.
AB = Authorization Basis
ABFD = Authorization Basis Flow Down
FHC = Final Hazard Categorization for the 618-10 Burial Ground Intrusive Characterization
HC = hazard category
SER = safety evaluation report
SNF = spent nuclear fuel
SSNF = suspect spent nuclear fuel
WHC = Washington Closure Hanford
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Table A-2. Fire Protection Requirements for the 618-10 Burial Ground
Intrusive Characterization. (5 Pages)

FPE Requirement Requirement Implementing Document
618-1 0-FPE-001, Fire Protection Open trenches containing exposed waste and WCH Work Package,
Evaluation of 618-10 Burial structures used for storing or staging of waste FR6 10 03 17 010, "Excavation
Ground Intrusive Characterization containers shall have accumulated tumbleweeds and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 removed and covered with soil or mixed with soil

as soon as feasible. Inspection of these areas
should be performed at regular intervals and after
windstorms. Nonessential combustible material
must be promptly removed.

618-10-FPE-001, Fire Protection Open trenches containing exposed waste shall WCH Work Package,
Evaluation of 618-10 Burial have accumulated tumbleweeds removed and FR6 10 03 17 010, "Excavation
Ground Intrusive Characterization covered with soil or mixed with soil prior to and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 initiating intrusive characterization activities

involving a loader or other fossil-fueled vehicle.
618-10-FPE-001, Fire Protection As part of wild land fire prevention and mitigation, WCH Work Package,
Evaluation of 618-10 Burial Ground establish vegetation control within the fenced FR6 10 03 17 010, "Excavation
Intrusive Characterization area and maintain an area clear of vegetation a and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 minimum of 10 m (30 ft) from all open trenches,

waste staging areas, operations areas, and
facilities.

618-10-FPE-001, Fire Protection Prohibit smoking within 15 m (50 ft) of hazardous Field Remediation HASP
Evaluation of 618-10 Burial operations or flammable/combustible materials.
Ground Intrusive Characterization
Activities, Rev. 0, Section 4.0

618-10-FPE-001, Fire Protection Prohibit fuel-fired portable heaters within 15 m WCH Craft Work Package,
Evaluation of 618-10 Burial (50 ft) of operations and staging areas unless FR6 10 03 24 012,
Ground Intrusive Characterization approved by the WCH Fire Protection Engineer. "Precautions and Limitations,"
Activities, Rev. 0, Section 4.0 Rev. 7

618-10-FPE-001, Fire Protection Separate portable generators (to support WCH Work Package,
Evaluation of 618-10 Burial electrical equipment, light posts, etc.) from FR6 10 03 17 011, "618-10
Ground Intrusive Characterization nonhazardous combustible materials a minimum Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 of 10 m (30 ft) and a minimum of 15 m (50 ft) Characterization," Rev. 0

from hazardous or radioactive materials. For
equipment (such as air monitors that must be
operated adjacent to open excavations, or
radioactive material) and for which it is not
practicable to operate with long extension cords,
portable generators shall be separated as far as
practicable from hazardous or radioactive
sources.

618-10-FPE-001, Fire Protection Comply with the applicable National Fire WCH Procedure SH-1-5.9,
Evaluation of 618-10 Burial Protection Association (NFPA) requirements "Flammable and Combustible
Ground Intrusive Characterization (e.g., NFPA 1 and NFPA 30) for the storage, Liquids," Rev. 1, Section 6.1,
Activities, Rev. 0, Section 4.0 staging, and treatment of materials. Requirements

618-10-FPE-001, Fire Protection Ensure equipment is not fueled or serviced while WCH Craft Work Package,
Evaluation of 618-10 Burial running. FR6 10 03 24 012,
Ground Intrusive Characterization "Precautions and Limitations,"
Activities, Rev. 0, Section 4.0 Rev. 7

618-10-FPE-001, Fire Protection Ensure that excavation equipment is fueled WCH Work Package,
Evaluation of 618-10 Burial outside the excavation pit and at least 15 m (50 FR6 10 03 17 010, "Excavation
Ground Intrusive Characterization ft) from exposed hazardous or radioactive and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 materials, other than those that may be attached

to the equipment being refueled (e.g., WCH Work Package,
contaminated excavator bucket). FR6 10 03 24 012, "Equipment

Maintenance," Rev. 0
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Table A-2. Fire Protection Requirements for the 618-10 Burial Ground
Intrusive Characterization. (5 Pages)

FPE Requirement Requirement Implementing Document
618-10-FPE-001, Fire Protection Ensure any refueling of ancillary fossil-fueled WCH Work Package,
Evaluation of 618-10 Burial equipment (e.g., gasoline, diesel, propane) is FR6 10 03 17 010, "Excavation
Ground Intrusive Characterization performed outside of the excavation pit and at and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 least 15 m (50 ft) from exposed hazardous or

radioactive materials, other than those that may
be attached to the equipment being refueled
(e.g., contaminated telehandler).

618-10-FPE-001, Fire Protection For fixed location fueling stations, provide ground Not applicable to 618-10
Evaluation of 618-10 Burial slope or diking to prevent spilled liquids from intrusive characterization
Ground Intrusive Characterization migrating any closer than 15 m (50 ft) to
Activities, Rev. 0, Section 4.0 hazardous or radioactive materials.

618-1 0-FPE-001, Fire Protection Unless approved by the WCH Fire Protection WCH Craft Work Package,
Evaluation of 618-10 Burial Engineer, hot work activities are performed FR6 10 03 24 012,
Ground Intrusive Characterization outside of an excavation. "Precautions and Limitations,"
Activities, Rev. 0, Section 4.0 Rev. 7

618-10-FPE-001, Fire Protection Unless approved by the WCH Fire Protection WCH Task Instruction,
Evaluation of 618-10 Burial Engineer, utilize FM Global-specified less FR6 10 03 17 010,
Ground Intrusive Characterization flammable hydraulic fluids in the excavator "Excavating and Sorting,"
Activities, Rev. 0, Section 4.0 equipment. Rev. 0

Supervisor's Daily Check List
618-10-FPE-001, Fire Protection Prior to operating excavation equipment in the WCH Task Instruction,
Evaluation of 618-10 Burial pit, complete a daily equipment check for fuel FR6 10 03 17 010,
Ground Intrusive Characterization and hydraulic fluid leaks. Any equipment "Excavating and Sorting,"
Activities, Rev. 0, Section 4.0 identified as having a leak should be removed Rev. 0

from these areas for repair.
618-10-FPE-001, Fire Protection The project shall require site-specific "lid WCH Craft Work Package,
Evaluation of 618-10 Burial projectile" coverage in training for workers inside FR6 10 03 24 012,
Ground Intrusive Characterization the project boundary fence (which approximates "Precautions and Limitations,"
Activities, Rev. 0, Section 4.0 the 200-ft (61-m) worst-case lid loss event shown Rev. 7

in DOE-STD-5506-2007. Specific worker training
must discuss the likelihood, controls in place, and
consequences of an overpressure event in a
drum causing a lid loss/projectile event (prior to
initial overpack) and the directional nature of a
projectile before and after overpack installation at
the excavation face and when in transit and
storage (prior to venting). Of particular note is
the 15-m (50-ft) exclusion area in place prior to
inserting the waste drum into a salvage container
and the "aiming" of any projectile after placement
in the salvage drum.

618-10-FPE-001, Fire Protection When drums and containers that are suspected WCH Work Package,
Evaluation of 618-10 Burial of containing unknown, shock-sensitive, FR6 10 03 17 011, "618-10
Ground Intrusive Characterization flammable, or explosive wastes are handled, the Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 material handling equipment shall be provided Characterization," Rev. 0

with one or more of the following measures:
blast-resistant windows, explosive containment
devices, or protective shields, in accordance with
29 CFR 1910.120, "Hazardous Waste Operations
and Emergency Response," to protect equipment
operators from exploding containers, or energetic
container releases.

618-10-FPE-001, Fire Protection Excavator operators shall be trained to use WCH Work Package,
Evaluation of 618-10 Burial available side-slope soil to extinguish incipient FR6 10 03 17 011, "618-10
Ground Intrusive Characterization stage fire. Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 Characterization," Rev. 0

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Table A-2. Fire Protection Requirements for the 618-10 Burial Ground
Intrusive Characterization. (5 Pages)

FPE Requirement Requirement Implementing Document
618-10-FPE-001, Fire Protection When handling waste containers that have not WCH Work Package,
Evaluation of 618-10 Burial been characterized: FR6 10 03 17 011, "618-10
Ground Intrusive Characterization Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 * All nonessential personnel shall be Characterization," Rev. 0

evacuated from the area (e.g., exclusion
zone) when the waste container is being
handled

" Continuous communications shall be
maintained between the operator, the site
superintendent, the site Health and Safety
Officer, and the subcontractor technical
representative until such time as the
handling operation is completed

" A means of employee notification shall be
used to signal the commencement and
completion of waste handling activities.

618-10-FPE-001, Fire Protection During test pitting activities, the potential exists WCH Work Package,
Evaluation of 618-10 Burial for encountering soil mixed with, or containers of, FR6 10 03 24 010, "Excavation
Ground Intrusive Characterization flammable or combustible liquids. To address and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 this concern the following is proposed:

" Perform periodic field monitoring with
combustible gas indicators at excavation
operations. If combustible concentrations
are identified in excess of 25% of the lower
flammable limit, then activities must be
halted and reevaluated to determine a safe
path forward.

" Follow safe practices during the
performance of any task that might create a
flammable/explosive atmosphere. This
includes minimizing potential ignition
sources away from operations and staging
areas. Periodically monitor areas in
accordance with the excavation integrated
work control package to ensure the
atmosphere remains below stated action
levels.

618-1 0-FPE-001, Fire Protection Fixative materials used for stabilizing loose soils WCH Work Package,
Evaluation of 618-10 Burial and contamination shall be composed of FR6 10 03 24 010, "Excavation
Ground Intrusive Characterization noncombustible materials. and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0

618-10-FPE-001, Fire Protection To address both the potential hazards and the WCH Work Package,
Evaluation of 618-10 Burial need for personnel egress and vehicle FR6 10 03 24 010, "Excavation
Ground Intrusive Characterization ingress/egress, ensure egress paths, gates, and and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 roads remain clear and unobstructed. Further,

permit only essential vehicles around operations
and staging areas.

618-10-FPE-001, Fire Protection When drummed waste, particularly containing WCH Work Package,
Evaluation of 618-10 Burial pyrophoric material and/or radioactive material is FR6 10 03 17 011, "618-10
Ground Intrusive Characterization encountered and identified for characterization, Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 the work instructions will detail the methods for Characterization," Rev. 0

characterizing, sampling, handling, removing,
staging, and disposing of the container. Removal
of intact drums or sealed containers from the
excavation face will be accomplished in such a
way as to maintain the container integrity,
including full bottom support.

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Table A-2. Fire Protection Requirements for the 618-10 Burial Ground
Intrusive Characterization. (5 Pages)

FPE Requirement Requirement Implementing Document
618-10-FPE-001, Fire Protection The following controls are proposed for the drum Separation distance is covered
Evaluation of 618-10 Burial storage areas: in Drawing 0600X-DD-C0487,
Ground Intrusive Characterization Rev. 2;
Activities, Rev. 0, Section 4.0 e Group a maximum of four items (e.g., four

drums) in a single storage area. WCH Work Package,

" Separate multiple storage areas by space FR6 10 03 17 011, "618-10
7.6 m (25 ft) or 0.61 m (2 ft) concrete Burial Ground Drum/Anomaly
barriers (ecology blocks) that are full height Characterization," Rev. 0
of item

" Cover the unstabilized items with a 416.4-L
(110-gal) drum or other noncombustible
material

" Berm the storage areas to prevent fuel
spills from heavy equipment from entering
the area.

618-10-FPE-001, Fire Protection When transporting such material, the following WCH Work Package,
Evaluation of 618-10 Burial controls shall apply: FR6 10 03 17 011, "618-10
Ground Intrusive Characterization Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 * A front-end loader or equivalent (fire Characterization," Rev. 0;

response) shall be standing by when
material is in transit Supervisor's Daily Check List

* Clean fill dirt or sand shall be staged for fire
response.

618-10-FPE-001, Fire Protection When sampling of drums containing unknown, WCH Work Package,
Evaluation of 618-10 Burial shock-sensitive, flammable, or explosive waste FR6 10 03 24 010, "Excavation
Ground Intrusive Characterization materials, is performed using the drum punch and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 station, personnel must be protected by distance

and or protective shields during the sampling
process until the project technical review team
determines the object is safe to approach.

618-10-FPE-001, Fire Protection The following controls are proposed for FRC-100-2.1, "AB Compliance
Evaluation of 618-10 Burial SSNF/SNF staging areas: for Radiological Facilities,"
Ground Intrusive Characterization Rev.1, Section 6.2, 6.4, and 6.5
Activities, Rev. 0, Section 4.0 * The radiological inventory in a given

SSNF/SNF staging area at the 618-10 WCH Work Package,
Burial Ground shall be controlled to ensure FR6 10 03 24 010, "Excavation
that the inventory does not exceed 152.4 and Sorting," Rev. 0
cm (60 in.) of SSNF/SNF

* SSNF/SNF staging areas shall be CCN 149995, "618-10 Burial
separated from other areas by 0.61-m (2- Ground Trench Remediation
ft)-thick concrete barriers (see Appendix B) Safeguards and Security (SAS)
that are full height of item Requirements"

* SSNF/SNF staging areas shall have a SNF Staging Area (SSNF
noncombustible cover Bunker) layout shown in WCH

Drawing 0600X-DD-C0487,
* SSNF/SNF staging areas shall be bermed Rev. 1

to provide protection against potential fuel
spills from heavy equipment and vehicles.

618-10-FPE-001, Fire Protection Temporary structures/enclosures/support 618-10 Mobile Office
Evaluation of 618-10 Burial facilities shall comply with DOE-STD-1088-95, Occupancy Permits
Ground Intrusive Characterization Fire Protection for Relocatable Structures (DOE
Activities, Rev. 0, Section 4.0 1995), and the International Building Code (ICC

2009). Approval for use of these facilities will be
obtained through the in-place Hanford Fire
Marshal Permitting process with review from the

I WCH Fire Protection Engineer prior to use.

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Table A-2. Fire Protection Requirements for the 618-10 Burial Ground
Intrusive Characterization. (5 Pages)

FPE Requirement Requirement Implementing Document
618-10-FPE-001, Fire Protection Ensure that any plastic sheeting required in WCH Work Package,
Evaluation of 618-10 Burial operations or staging areas (other than container FR6 10 03 17 011, "618-10
Ground Intrusive Characterization lines and tarps) complies with test method 2 of Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 the Standard Method of Fire Test for Flame Characterization," Rev. 0

Propagation of Textiles and Films (NFPA 701).
618-10-FPE-001, Fire Protection Pallets used for staging of waste containers shall WCH Work Package,
Evaluation of 618-10 Burial be noncombustible. FR6 10 03 17 011, "618-10
Ground Intrusive Characterization Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 Characterization," Rev. 0

618-10-FPE-001, Fire Protection Minimize the exposed surface area of WCH Work Package,
Evaluation of 618-10 Burial contaminated combustible materials during FR6 10 03 24 010, "Excavation
Ground Intrusive Characterization excavation, sorting, and staging processes. At and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 the end of shift and/or overnight, all exposed

surface areas of contaminated combustible
materials must be covered with processed soil or
other contractor-approved methods to preclude
combustion or movement of materials outside of
controlled boundaries.

618-1 0-FPE-001, Fire Protection Ensure that flammable/combustible liquids, WCH Work Package,
Evaluation of 618-10 Burial flammable gases, or other general combustible FR6 10 03 17 011, "618-10
Ground Intrusive Characterization materials, which require staging as radioactive Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 (but not high radiation) materials, be located at Characterization," Rev. 0

least 15 m (50 ft) from other combustible
materials. If this combustible staging area has
the potential for liquids, provide a berm to contain
the maximum possible spill volume.

618-1 0-FPE-001, Fire Protection Prohibit the storage of combustible materials in WCH Work Package,
Evaluation of 618-10 Burial the SSNF bunker. If necessary, establish a FR6 10 03 17 011, "618-10
Ground Intrusive Characterization separate area for high radiation combustibles. Burial Ground Drum/Anomaly
Activities, Rev. 0, Section 4.0 Characterization," Rev. 0

618-10-FPE-001, Fire Protection Prior to starting work, facilitate the update of the WCH Work Package,
Evaluation of 618-10 Burial Hanford Fire Department pre-incident plans. FR6 10 03 24 010, "Excavation
Ground Intrusive Characterization and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0

618-10-FPE-001, Fire Protection Consistent with site practice and training, the WCH Work Package,
Evaluation of 618-10 Burial Hanford Fire Department will be notified of all FR6 10 03 24 010, "Excavation
Ground Intrusive Characterization observed fires, flash, smoke, and deflagration and Sorting," Rev. 0
Activities, Rev. 0, Section 4.0 events.

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Detailed reference information for sources:
* 0600X-DD-C0487, 2010, "618-10 Remedial Action Intrusive Characterization Operational Site Plan," Rev. 2, Washington

Closure Hanford, Richland, Washington.
0 29 CFR 1910.120, "Hazardous Waste Operations and Emergency Response," Code of Federal Regulations, as amended.
e 618-10-FPE-001, 2010, Fire Protection Evaluation of 618-10 Burial Ground Intrusive Characterization Activities, Rev. 0,

Washington Closure Hanford, Richland, Washington.
* CCN 149995, 2009, "618-10 Burial Ground Trench Remediation Safeguards and Security (SAS) Requirements," to

J. W. Darby from T. S. Quinn, Washington Closure Hanford, Richland, Washington, April 7.
* DOE-STD-5506-2007, 2007, Preparation of Safety Basis Documents for Transuranic (TRU) Waste Facilities,

U.S. Department of Energy, Washington, D.C.
e DOE-STD-1088-95, 1995, Fire Protection for Relocatable Structures,
0 FR6 10 03 17 010, WCH Task Instruction, "Excavating and Sorting," Rev. 0, Washington Closure Hanford, Richland,

Washington.
0 FR6 10 03 24 010, WCH Work Package, "Excavation and Sorting," Rev. 0, Washington Closure Hanford, Richland,

Washington.
0 FR6 10 03 24 012, WCH Work Package, "Equipment Maintenance," Rev. 0, Washington Closure Hanford, Richland,

Washington.
0 FR6 10 03 24 012, WCH Craft Work Package, "Precautions and Limitations," Rev. 0, Washington Closure Hanford,

Richland, Washington.
0 FRC-1 00-2.1, FRC-100, Field Remediation Closure Administrative Procedures, "AB Compliance for Radiological

Facilities," Rev.1, Washington Closure Hanford, Richland, Washington.
* ICC, 2009, International Building Code, International Code Council, Washington, D.C.
0 NFPA 701, 2010, Standard Method of Fire Test for Flame Propagation of Textiles and Films, National Fire Protection

Association, Washington, D.C.
e SH-1, Safety and Health, Procedure SH-1 -5.9, "Flammable and Combustible Liquids," Section 6.1, Requirements,

Washington Closure Hanford, Richland, Washington.
HASP = health and safety plan
SNF = spent nuclear fuel
SSNF = suspect spent nuclear fuel
WCH = Washington Closure Hanford
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APPENDIX B

LABORATORY DATA RESULTS
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LABORATORY DATA RESULTS

618-10-1 TEST PIT
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618-10-1 Surge Pit Radionuclide Analytical Results
Sample: J19XC9, Radionuclides

7870-001

EBERLINE SERVICES/RICHMOND
SAPLE DELIVERY GROUP X2177

DATA SHEET

CAS NO

J19XC9

RESULT 2a ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Tritium
Carbon 14
Technetium 99
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
Plutonium 239/240
Potassium 40
Cobalt 60
Cesium 137
Radium 226
Radium 228
Europium 152
Europium 154
Europium 155
Thorium 228
Thorium 232
Uranium 235
Uranium 238
Americium 241

10028-17-8
14762-75-5
14133-76-7
U-233/234
15117-96-1
U-238
13981-16-3
PU-239/240
13966-00-2
10198-40-0
10045-97-3
13982-63-3
15262-20-1
14683-23-9
15585-10-1
14391-16-3
14274-82-9
TH-232
15117-96-1
U-238
14596-10-2

0.227
1.14
0.208
0.144
0

0.144
0.076
0.227

11.6
U

1.03
96.7

0.743
U

U
U

0.674
0.743

U
U

8.27

2.0 3.46
0.48 0.784
0.30 0.433
0.17 0.220
0.070 0.267
0.12 0.220
0.15 0.290
0.15 0.290
1.8 2.00

0.168
0.11 0.142
0.58 0.312
0.45 0.616

0.388
0.533
0.371

0.14 0.206
0.45 0.616

0.884
18.3

0.29 0.360

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 1

SUWMARY DATA SECTION
Page 11

Lab id EBRLNE
Protocol Hanfordl
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 08/28/10

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

SDG 7870 Client/Case no Hanford SDG K2177
Contact N. Joseph Verville Contract No. S00W235A00

Lab sample id S000088-01 Client sample id J19XC9
Dept sample id 7870-001 Location/Matrix 618-10-1 Surge Pit Soil SOLID

Received 08110/10 Collected/Weight 08/05/10 08:10 1293 g
% solids .94-9 Custody/SAF No RC-154-013 RC-154

ANALYTE

10.0
1.00

15.0
1.00
1.00
1.00

1.00
1.00

0.050
0.luo
0.100
0.200
0.100
0.100
0.100

U H

C
U TC

U U
U U
U U
U PU

U PU
GAM

U GAM
GAM
GAM
GAM

U GAM
U GAM
U GAM

GAM
GAM

U GAM
U GAM

GAM
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Sample: J1C057, Radionuclides

7871-001

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2180

DATA SHEET
J1CO57

SDG 7871 Client/Case no Hanford SDG K2180

Contact N. Joseph Verville Contract No, S00W235A00

Lab sample id 5008102-01 Client sample id JlC057

Dept sample id 7871-001 Location/Matrix 618-10-1 & 8 Surge Pit SOLID

Received 08/11/10 Collected/Weight 08/09/10 08:40 1233 q

r solids 96.0 Custody/SAF No RC-154-016 RC-154

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 1.35 1.7 2.81 10.0 U H

Carbon 14 14762-75-5 0.517 0.38 0.621 1.00 U C

Technetium 99 14133-76-7 -0.006 0.16 0.424 15.0 U TC

Uranium 233/234 U-233/234 0.085 0.11 0.216 1.00 U U

Uranium 235 15117-96-1 0.068 0.069 0.262 1.00 U U

Uranium 238 U-238 0.085 0.11 0.216 1.00 U U

Plutonium 238 13981-16-3 0.034 0.14 0.324 1.00 U PU

Plutonium 239/240 PU-239/240 0.101 0.14 0.259 1.00 U PU

Potassium 40 13966-00-2 12.3 0.56 0.265 GAM

Cobalt 60 10198-40-0 U 0.024 0.050 U GAM
Cesium 137 10 045-97-3 U 0.021 0.100 U GAM

Radium 226 13982-63-3 0.392 0.047 0.044 0.100 GAM

Radium 228 15262-20-1 0.585 0.098 0.089 0.200 GAM

Europium 152 14683-23-9 U 0.049 0.100 U GAM

Europium 154 15585-10-1 U 0.074 0.100 U GAM

Europium 155 14391-16-3 U 0.064 0.100 U GAM

Thorium 228 14274-82-9 0.539 0.030 0.026 GAM

Thorium 232 TH-232 0.585 0.098 0.089 GAM

Uranium 235 15117-96-1 U 0.121 U GAM

Uranium 238 U-238 U 2.91 U GAM

Americium 241 14596-10-2 U 0.036 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHETS
Page 1

SUMMARY DATA SECTION
Page 11

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab id EBRLNE

Protocol Hanfordl
Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 08/26/10
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618-10-1 Surge Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J19XC9, GEA

8'7/2010 12:52:58PM

Apex
Analyb s Report fot RCF25206

JI9XC9 SAF-RC-154 FF2;6l8-10i11 SOIL IN PROCESS

GAMMA SPECTRUM ANALYSIS

Sample Icentification
Sample Descrptkrn
Sample Type

Sample Size
Facility

Sample Taken On
Acquistion Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

RCF25206
J19XC9 SAF-RC-154
50g pillbox

5,800E+01 grams
Default

8/5/2010 830: OAM
817/2010 11:52:45AM

50 Gram Pill Box
RCT
REGIE02
50 ml Pill Box
3600.0 seconds

: 3600.2 seconds

001 %

3.00
40 -4096
40 - 4096
1,000 keV

FF2/618-10/1 1 SOIL IN PROCESS

7/29/2010

3/27/2010
REGE 50gPB 03261OCal 80398-238

5074

INTERFERENCE CORRECTED REPORT

Nuclide
Name

Nuclide
Id

Confidence

Wt mean
Activity

(pCilgrams)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Page i ,f4

Wt mean
Activity

Uncertainty

Comments
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Sample: J1C057, GEA

8/9/2010 4:49: 5PM rage I of 4

Analysis Report for RCF25235

JlCG57 SAF:RC-154 618-10-1 SURGE PIT SOIL PILE

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channes)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

RCF25235
:1CO57 SAF:RC-154 618-10-1 SURGE PIT SOIL PILE
80g pillbox

6.000E+01 grams
Default

8/9/2010 840:00AM
819/2010 3:49:42PM

80 Gram Pill Box
RCT
PGTWHITE
80 Gram Pill Box
3600.0 seconds
3600.5 seconds

0.01 %

3.00
40 - 4096

:40 - 4096
1.000 keV

31012010

:3112/2010
PGTWHI-TE 80g PB 031210 EffCal SN80399A-238

5160

INTERFERENCE CORRECTED REPORT

Nuclide Nucilde Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCl/grams) Uncertainty

K-42 0.14 32+
2 d0.3 44 - -

- 232d 2 .42A .9 01 z,

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-6
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618-10-1 Surge Pit Chemical Analytical Results
Sample: J19XC9, VOAs

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-154

2620 Fermi Avenue Project Number: K2177 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/27/2010 17:18

J19XC9
1008083-01 (Soil)

Reporting

Analyic Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Volatile Organic Compounds by SW846 8260B
1.1.1-Trichloroethane 5.07 U
1,1,2,2-Tetrachloroethane 5.07 U
1,1,2-Trichloroethane 5.07 U
1,1-Dichloroethane 5.07 U
1,1-Dichloroethene 5.07 U
1,2-Dichloroethane 6.08 U
1,2-Dichloroethene (total) 5.07 U
1,2-Dichloropropane 5.07 U
2-Butanone 12.2 U
2-Hexanone 122 U
4-Methyl-2-pentanone 12.2 U

Acetone 9.29 J

Benzene 5.07 U
Bromodichloromethane 6.08 U

Bromoform 5.07 U
Bromomethane 10.1 U
Carbon Disulfide 5.07 U
Carbon Tetrachloride 5.07 U
Chlorobenzene 5.07 U
Chloroethane 10.1 U
Chloroform 5.07 U
Chloromethane 10.1 U
cis-1,2-Dichloroethene 5.07 U
cis-1.3-Dichloropropene 5.07 U
Dibromochloromethane 5.07 U
Ethylbenzene 5.07 U
Methylene Chloride 6.08 U
Styrene 5.07 U
Tetrachloroethene 5.07 U
trans-1,2-Dichloroethene 5.07 U
Toluene 5.07 U
trans-1,3-Dichloropropene 5.07 U
Trichloroethene 5.07 U
Vinyl chloride 10.1 U

Xylenes, total 5.07 U

Surrogate: 1.2-Dichloroethane-d4 96 %

Surrogate: Toluene-d8 101 %
Surrogate: 4-Bromofluorobenzene 131 % *

5.07
5.07
5.07
5.07

5.07

6.08
5.07

5.07
12.2

12.2
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ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry
ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry
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ug/kg dry
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ug/kg dry

ug/kg dry

ug/kg dry
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WCH-431
Rev. 0

Sample: J19XC9, SVOAs

264 Welsh Pool RoadSExon,PA 19341
Po ne: 610-280-3000

Fax: 610-280-3041

WCHnodInc. Prvject: RC- 154
2C-) Ferim i Aeu cbe = ,nmbcr K2177 ktparrd:
Rilan lWA 99354 Project Anager: Joan Kess ner 09127T2010 13:33

J19XC9

1008083-01 (Soil)

As cit Result andQua hr Limit Unis Di n laich PBcpa<d Antwc MIiehd

Lionville Laboratory

Semirolaitile Oreanic Compounds by SW846 8270C
1-24-TrIn chobovcn 340 U 340 ugnkg dry I LO0091 08110/2010 0& I/ 210 8270C
1,2-Dichlrnbennc 340 U 340 ug'kg dry 1 1,008091 08/10AOIO 06z 2 010 8270C
13-Dikldorobnanc 340 1U 340 ugkg dry 1 L008091 08112010 08/26/2010 8270C

1,4-Dichlorohcnzac 340 C 340 ug/kgdny I L008191 08/10/20 I 08126.010 8270C7
2A%jrichlnrnphcnol 340 U 340 ug kg dry I 1>118091 08/il1010 0 /26/2010 827(8c
24.6-1 rovheno) 340 U 340 ug1g dry L L008091 08/10/2010 0826/2010 8M7C

2,4-Dichlorovherwl 340 U 310 ugt dry 1 1,08091 08/10/2010 08/26 2010 827C,
2,4-Dimethylphenol 340 U 340 Tg 0 g dry 1 L008091 08/10/2010 081262010 827WC
2.4-Dinitrophenol 1700 U 1700 ug g dry 1 LA*091 0810/2010 0826/2010 8270C
2

4
-initrotolrine 340 U 340 gg dry I LXi 8091 0 10/2010 08212010 82701

2.6-Dinitrotolucinc 340 U 340 a8k dry I L008091 08/10/2010 8/26/2010 8270C
2-Chloraphhialime 340 U 340 ugAkg dry 1 L08091 0/ 10/2010 08/2!/2010 8270C
2-Chlorophenot 340 U 340 ug/kg dry 1 108091 08/10/2010 08/262 11,) 82710C
2-MNcthylapblhaene 340 11 340 ng1g dry 1.008091 08/10/201) 08/26/2010 8271C
2-Mdthylphernl 340 U 340 u/kg dry 1 1-008091 (8/10/2010 08/26/2010 827(C
2-Nilrmuailinc 1700 U 1700 u!k dry I 1008091 08/10/2010 08262010 8270C
2-Nirrophecol 340 U 340 ulkg dry 1 1.008091 18/10/2010 08/26/2010 8270C
3,3tD ihloroben7ndinc 680 1) 680 ug dry 1 1008091 08/10/2010 0826 2010 8270iC
3-Nitroanilinc 1700 U 1700 uVg dry 1 L008091 0810/2010 08/26/010 8270C
4,6'Dinitro-2-metylphnnol 340 1 340 ugig dry I LO08091 08/10/2010 08/'62 010 8210C
443romoophcnyl Phcayl E0hcr 340 U/ 340 ag'kg dry 1 1108091 1 10210 0')26,2010 827WC
4-Crloro-3-mnthylphenol 340 1 340 1g/kg dry 1 1.;8091 08102(10 118"6 -010 8270C
4-4-loroanilioe 340 U 340 ag/kg dcv 1 L008091 08/I0/2(110 08/f6I010 827(C
4-Chioruphenyl Pheyl Ether 340 U 340 Ug/g dry 1 L308091 08/10/2010 08I6 I0)0 8270C
3- and/or 4-Methylphenol 340 U 340 ir/I dry I l008091 08/10/2010 08/16 '010 8270C
4-Nirnilire 1700 U 1700 ujkg dry 1 1 4008091 08/10/2010 08/'6 0I0 8270C
4-Niophenol 1700 U 17(0 ag/ke drv 1 ,00091 If) 010 08/26/2011) 8270C
Acenaphthnt 340 U 341 agkg dry I 108091 0&iIOO0 0826/2C10 R270C
Accuaphtylec 340 U2 340 Ug/kg dry 1 1.08091 0810 01 08/26I20x0 8270C7

Amhraccrc 340 U 340 ag/kg dry 1 100809 08 10 2010 0f/26t010 8270C7
BinzaIantiracene 340 U 340 1g/kg dry I 1L00809 P810/2010 08/26/2010 827C

&nn4151 PytCUC 340 11 340 1gg dry 1 11I08091 0810 2010 08/26/2010 8270-
1cnzol] fluoranthcne 340 U 340 ugkg dry I LOO8"91 08102010 08/26/2010 8270C
Benzogh.j peryl3n 40 U 340 ag8kgdry I [008091 V8102 010 08/26/2010 827C
Bconk] kiuoknlsuec 340 11 340 uv/kg dry I 1,18091 08 104010 08/26/2010 270-
BIs(2-chloroc xy) Metiane 340 U 340 jigK dry I 1.008091 0/11)2010 08/26/2010 8270C

Br:s-2-iloiohyl) it Ar 340 C' 340 g g y 1 11809 08/1012010 08/2/2010( 8270C
BK (2-c lrnspropyl) thiet 340 U 340 Ug/kg dr 1 IPJ 091 08/10/2010 08/26X2410 270C7

Bi-( 2-c hyllexyl) phthlnate 340 U1 340 ligIg 1 r. 1 I[08091 08/10/2010 08.26 2010 827C
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WCH-431
Rev. 0

Sample: J19XC9, SVOAs

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-2804000
Fax: 610-2840-341

WC,- ttrd Inc.
2620 Fcrni Avcnur

Richland WA, 99354

Project: RC-154

Projet Number: 12177
?rojet Manager: Joan Kessner

JI9XC9
1008083-01 (Soil)

alyie Result and Qualifier Linit Uruo Daton Batch Prcpa- An--zed M Wthud

Lionville Laboratory

Se'nivolatile Organic Compounds by SW846 8270C
Bul Benyl Phthalate 340 U 340 ugkg dry 1 U008091 08/1032010 08/2612010 8270C
Carbazok

Ctihrne

ibenlahjantbteene
)ibenzefuran

Diethyl Ptalate
1imeblv P1ubalaie

Di-n-KcIyI i'ihalate

Fuorantue e
FluorC ne
1ICexachrobene e e
Ifiexalorobutadin c
llcxaehloroey-dopenmadieoe
11exaehloroetIaane

Indeno[ 1 ,23-cd]prenl

Isophorone
Naphubalene

Nitr letne
N-NitrosodIi-n-prropylan-i a

N-Ni-r slipbuiylamin

Prntarbiorophenol

P 7hen 4 rene

Ptenol

Pvretne

TIC:Ahdol I

TIC:Alkane 1

TIC:Alkrne 2
LIC:Alkane 3
TICUnksown I

Tribty phouphate

turrogate: A2-lue hene'!
Sure ga e:Pheno- S

Surrogarfl ;2- laorbip ni
Surrog :; 2,46-Tr/bronwphnol
Sar rgak : 'erphentVId14

340
340
310
340
340

340
340

340
340
340

340
340
340
340

340

340

340
340

340
340

1700
340
340
340

89900
197

261

171

1490

340

68%
70%
71 %
67%
67%
87%

U i

U

U
U

U

U

U

U
U

U
U

U
U
U

U
U 1

U
U

U

1A, 1,J

11, 1

U
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082',-')10 13:33

uglg dry
ug/kg dry
ag/kg dry
ag/g dry

ug g dry

ug/kg dry
ag/kg dry
ug/kg dry
ug/kg dry
tg/kg dry
Ugkg dry

ugkg dry
Ugkg dry
ag/kg dry

gig dry

ag/kg dry
ug'kg dry
ag/k dry

tgtg dry

ug'kg dry

ug-kg dry

tag/kg dry

ag/kg dry

ag/kg dry

340

340

340
340

340

340

340
340
340

340
340
340

340
340

340

340
340

340
340
340
170(4
340
340
340

340

25-121
24-113

23-120
30-115
19-122
M-137

[008091
[0080911
1008091
1008091
[008091

1008091
[008091
L008091
L008091
[0080911
[008091
[008091
[00 091
1.00.091

1008091
008091
.0(8091

1.008091
[008091
L008091
[008091
L008091

1008091
1008091
1008091

[008091

1008091

1008091

L0 *O91

6008091

2003091

1-08091

L-0/tOO/

08/10/2010
08'10/2010

0810/2010
08/10/2010

08/10(2010

08/10/2010

08/1(412010
08/10/2010
08110/2010

08/10 20100810/201008/1012010
08/10/2010
08/10/2010
08110/2010
08/10/2010
(18/10/2010

08:10/2010
08/10/2010
08/10/2010

08/1012010
09,10'111008/1(4/2010

08/10:. 10

08:10/2 10
08:10/2010

08/1/2t1ld

08/10/2010

0 /1021.0008/10,2010

08/10/2010
0.It 1

08102010
* /4-0/0
0&'/020/0

08/262010
08/2612010
08/26.2010
08/26/2010
08/26/2010
08/26/2010
08:26/2010
0826/2010
08/26/2010
08/26/2010
08/26/2010
08/26-2010
08/26/2010

08/26t2010
08!26/2010
0826/2010
081&22010
(38/26/2010

08/?61'0 0
08/26/2010
08/26.2010
4Km 2 0 10

08/2 '2010
08262010
08/2602010
08/)6$201 4

0812 -2010

08/26/2010

0 12612010

08:..6/2010
0</2610
48/2 010
0/6240/0V
0&32420/0
08/2&20/0
08!? &2010

8270c
8270c
8270 C
9270C
8270C
8127(c
827K'
827WC
8270C
8270C
8270C
U270C
8270C
8270C
927(-C
827(9C
927(WC
X27(WC
9270C
827W
8270C
8270C
8270C"
8270C
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3270C
8270C
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WCH-431
Rev. 0

Sample: J19XC9, PCBs

Proijct: RC154
Pr(j9c4 NUrntcr: K2177

Project Managf .lofon KOs1nor

264 Welsh Pool Road
Exton, PA 19341

Phne: 610-280-3000
Fax: 610.280.3041

Repqod:
W8)24/2010 0545

J19XC9
1008w8"18 (Soil)

A mil UnL5 DdwL aboh hq gd A. y-f Method

Linaville Laboratory

PolIehforinated BiphenIs by SW846 8082
A~melw 1016 13.9 1,

Arm4lor 1221 13.9 U

Arclor 1232 1 9 .
Armlot 1242 119 U
Aroclor 1218 139 U.1

Aroclor 1254 13.9 (
Aroclor 120 13.9 1

Surrogarc:Decacw, oro'bh)ny 6 0
Sum)gare: 7 k rhve 1 2.7 %

Sample: J1C057, PCBs

202I Fern Aniu.o

ieldod WA, 0334

13.9
13.9
13.9

139
139
139

13 '1

4.4-44

32-141

P'rjecd 94>13

P1j<6 MNmio 8218 3

Or m \l.,Thu roa 0e<

ug~g dry I .1M989 08 10.2010 0816-2010 8042
ug9/g dry I 1.008990 08. 10/201 08<16/2010 8082
og/kg 1 L 8 ) 90 9, 10/201f) 0816J2019 8082
u63kg dry I 1W)8090 (8110<2010 08/162010 8082

Ug91 dr I 1098090 0 <10/20!) 0 If10 8082

ugl/kg dry I L08090 08 102910 09 162010 8082
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WCH-431
Rev. 0

Sample: J19XC9, Metals

264 Welsh Pool Road
ExtonPA 19341

Phone: 610-280-3000
Fax: 610-280-1041

WC-Tlanfprd, Irc. Project RC-154
2620 Fenni Av cnue Project Nurnber: K2177 Reported:
Richland WA. 99354 Project Marwgvr; Jow K wSur 08!23/2010 10:41

J19XC9

1008083-01 (Soil)

Rrp~oing

Analyte Rc1 itand Qualhfer Limit Lnits DititioD BaldL PrpM0d Anaiyiwd Mrthod

Lionville Laboratory

Metals by SW846 6000/7000 series
3.56

0 428

0.713
0,356

0.143

B 1 43

1 0.143
71.3

0-143

1.43

0.713

143

0.356

534

3.56

it 1.43
2.5

285

1.J 0.214

1,43
U 0.143

35.6

1.78

7.13

3.56

U1 (10250

m11kg dry

Mg/k dry
mg.kg dry

mg/kg dry

mI/kg dry

mgAg dry

m?/kg dry

mg/kg dry

Img-kg dry

mg/g dry
mg/1g dry

mg/kg dry

jg/kg dry

mg/kg dry

mglkg dry

Inrkg dry

mg/kg dry

mgkg dry

mg/kg dry

mp/kg dry

oig'kg dry

mg/k dry

mgkg dry

1-008144 081 6/2010
L0081 44 08.162010

L-008144 08/16/2010

L008144 08/16/2010

1008144 0811612010

1008144 08/16/2010

.008144 08/16/2010

LO8244 08/16/2010

L008144 08/16/2010

1,008144 08/16/2010

1,008144 08/162010

L008144 08/1612010
1,008144 08.162010

1008144 0816/2010
1.008144 08/16,2010

1008144 08/16/2010

1,008144 0816/2010

1,008144 08/16/2010

1-008144 08/16/2010

1-008144 08/16.2010

1-008144 09/162010

L08144 08 16/2010
1-008144 08/16/2010
L.0144 0816/2010

[.008144 09f16/2010

L008121 08/12/2010

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Aluminum

Antimony

Arsenic

Barium

Beryllium

Baron
Cadmium

Calcium

Chromium

Cobalt

Copper

tron

Lead
Magnesium

Manganese

Molybdenum

Nickel

Potassium

Selenium

Silicon

Silver

Sodium
Vanadium

Iin

Zirconium

Mer:ury

4920

0,699
2.53

60.4

0. 160

0.528

0.0628

6010

5.22
7.83

10.8

22500

2.96

3870

307

0.384

7.04

881

0.214

417

0.143
189

62.6

42.3

22.1

0,0250

0817/2010

08/17/2010

08/17/2010
0& 17,2010

08/17/2010
08/17/2010

08/17/2010
01 17/2010

08/1712010

08117/2010

08117/2010

08,17/2010

0817/2010

081712010

0817/2010

08/1 72010

08/1712010

08/17/2010

08,17/2010

08/17/2010

08 17,2010

49,17/2010

0817/20l10
08117/2010

08/17/2010

081212010

60 1011

60101B

601011

601B

60101

601011

601 OB

601013

60101

601011

601011

601011

60103

601011

60101

60101

60101B

601B

601013

60101B

601011

6010B

601011

6010B

6010B

7471A

B-14



WCH-431
Rev. 0

Sample: J19XC9, TCLP Metals

264 Welsh Pool Road
Exton, PA 19341

Phone; 610-280.3000
Fax: 610-280-3041

WC-ljarford Inc, Project: RC-P54

2620 Fcrmi Avcrnic Projoct Number: K2177 Reportfd:
Richland WA, 99)354 Project Manager: Joint Kessner M821 2010 Ifi9l

J 19XC9
1008083-01 (Soil)

Re'plling

Aimbll Res and Qualir ljout I hnits Ditutn 13,1101 Prepad Aady%d Mtethod

Lionville Laboratory

TCLP Metals by SW846 1311 6000/7000 sries
Arsenic 0.0900 13 0.090 rng 1. 6 I.008177 08 17/2010 0817R 2010 6010

Barium 0.347

( admiun 0.0180
Chromium 0.03W0
Iead 0,600

SOlnium OA120

SiIver 0,0360

Mercurv 0041)200

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

U3

13

IT

U

Ii

0, 0)06W

0.0180

0.0300

0 0600

0,170

0.0360

0.000200

mgL .

mg 1,

ngL

fng L

mg (11

mg L

m11(L.

6

6

6

6
6

6

1,008177

L)08177

1,008177

L008 177

1008177

LW08177

,08149

08.17/2N1)

4)8 I7/20 10

08 17/2010

08 17/2010

08 17,2010

0W'17/2010
08 16.2010

)8201 1)

4)8/20/2013)

)8. 20;20 113
08/24)2010
48.2)123)10

0820.24)14)

6(010

6010

OI I)

6010

6010

6010

7470
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WCH-431
Rev. 0

Sample: J1C057, TCLP Metals

24 XWIN4 0 Rood
E m, PA P934I

1M4 610-M04OI

Itqn I610-844

J1C057

D fI8O92-OI Soid

Lionv ilk librAtcir

'TL V N qls It % S 4 it ;I1i 64,00 I P eri1"

Barium 0N)0

tamiw 01K 1

I ad 12AM0 J

SePtnm 0J2
84ver 003

12 0'1)l 0

U- .12102

U2 1:1202

IOU
1

mrl.

1m111

ml

:11't

1j,; S:

1223lK

I o'25fl
IIiI231

0#i24j IJID

0824 201 t

I? Th.201Q 6r0

oW 24111 bl*14

01 212110 61110
fWW01 4?l
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W U1 trZa, 4 . il- c - RU

PagetNmbr 2180

1.n kendt and Quaffer
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WCH-431
Rev. 0

Sample: J19XC9, Wet Chemistry

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-1Hanford, Inc. Project: RC-154

2620 Fermi Avenue Project Number: K2177 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/28/2010 14:25

Wet Chemistry

Lionville Laboratory

Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

J19XC9 (1008083-01) Soil

%Solids
Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophosphate

Sulfate

Nitrate/Nitrite as N
Hexavalent Chromium
Cyanide
Sulfide, total

pH

94.8
2.6

2940

0.3

6.1

261

1.9

8.5

1.51
0.14
1.03
9.03
7.57

U

D

B

U

B

B

U

B

0.1
2.6

261

2.6

2.6

261

2.6

2.6

0.21
0.21
1.03
21.1
0.10

% by Weight

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry
mg/kg dry
mg/kg dry
mg/kg dry

pH Units

1t0

1001

L008169

L008316

L008316

L008316

1,008316

L008316

L008316

1,008316

L008315
L008232

L008139
L008231

L008215

08/16/2010

08/26/2010

08/26/2010

08/26/2010

08/26/2010

08/26/2010

08/26/2010

08/26/2010

08/26/2010

08/22/2010
08/12/2010

08/22/2010
08/19/2010

08/16/2010 EPA 160.6
08/27/2010 EPA 300.0

(1993)
08/27/2010 EPA 300.0

(1993)
08/27/2010 EPA 300.0

(1993)
08/27/2010 EPA 300.0

(1993)
08/27/2010 EPA 300.0

(1993)
08/27/2010 EPA 300.0

(1993)
08/27/2010 EPA 300.0

(1993)
08/27/2010 EPA353.2
08/22/201CSW846 7196A
08/12/2010 SW846 9014
08/22/2010 SW846 9034
08/19/201SW846 9045D

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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WCH-431
Rev. 0

Sample: J1C057, Wet Chemistry

!4i4 ww Ioo4 Road

Ileported:
1264 2.1) I P3

WA: Lc1s A c
ProjoA Nurnbei K2 I 0

Wet Chemistry
I im-i Me Lhaboratory

Ordt |Nnte Ia ~pwtyt1 Amye a

l it1~ I WUSMN2 oil

t 1 '41 DI,~~V

2.4 % W igh h 001I9 00600

24 k ':

2A mng r I LOlili 44222.211

&I 19

0221
I 21
2.6

1.11)

lmiitA dry

" I : 1'

: .T -

1411129

1222

I,/E 0

412n

2

G 211 EPA U'0,

DM I3 EPA 3:0i I
(I 992)

'I.0M lIPA 2192

(1993)

21992)

p@22ISMWi4l '112A

i5129.0 W4 9Aq4
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WCH-431
Rev. 0

Sample: J19XC9, Petroleum Hydrocarbons

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-154
2620 Fermi Avenue Project Number: K2177 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/29/2010 07:52

J19XC9
1008083-01 (Soil)

Reporting

AnalytI Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Extractable Petroleum Hydrocarbons by SW846 8015
Diesel Range Organics
Motor Oil
Kerosene

Surrogate: p-Terphenyl

3460 U
10400 U
10400 U

87%

3460

10400
10400

39-129

ug/kg dry
ug/kg dry
ug/kg dry

1

1

1

L008165
L008165
L008165

L008165

08/17/2010
08/17/2010
08/17/2010

08/17/2010

08/25/2010
08/25/2010
08/27/2010

08/25/2010

8015M

8015M

8015M

8015M

Sample: J1C057, Petroleum Hydrocarbons

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-154
2620 Fermi Avenue Project Number: K2180 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 08/29/2010 07:59

Extractable Petroleum Hydrocarbons by SW846 8015

Lionville Laboratory
Reporting

Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

J1C057 (1008092-01) Soil

Surrogate: p-Terpheny

Diesel Range Organics
Motor Oil
Kerosene

J1C058 (1008092-02) Soil

90%

3410 U
10200 U
10200 U

39-129

3410
10200
10200

ug/kg dry
ug/kg dry
ug/kg dry

L008165 08/17/2010

L008165 08/17/2010
L008165 08/17/2010
L008165 08/17/2010

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

08/25/20 10

08/25/2010
08/25/2010
08/27/2010

8015M

8015M
8015M
8015M

1
1
1

B-20
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618-10-1 Surge Pit Asbestos
Sample: J1C062 and J1C063, Asbestos

Ml TA Rlchland
Asbestos PLM

2
nie~s a. Pori SOP lnlonation

oetyst b'ignsture: RL-ASB-002
Dea: I 3pIC INO Rsoian?2

Analysis
Same Is tD LSC891AA
Client 10 J1C062

_______________ s op

SaMple Description

[!mogLn us
Co G

%0VIofbie Pite
brown

ITNA

%Cocidolite ND
%Trsmof e ND
%Aer..ote ND
% Anlhop0y04e ND
%Total Asbestos ND

fMethod Baton 224169

NIOSH £1002 SOG MA0103S

Informatkon -

Minerala

Otier MaterIals
% Cellulose ND

% Glass Fibers ND
Other iber5 ND

Mn-Ie)

Note: 1ND' oAno tot Nore D)t~re' I-RERA' sdsf . -t.

TA Richland
Asbestos PLM

Analyi x.Ptt O ination Methid Saulh f 29

Analyst Signstwo: RL-ASB-c02 NIOSH 9002 800 4 MA01041
Date_ A/1 7, 10 lRevision 2

Analysis Intormation
SamplD LND21AA NDERG1A
Cient ND C

Macrascopic examination

Smple DescNDpton SO Solt

Homogenels Y Y
Cobr broorL-wblack bon c

% Vble Fbers TRA N
PLM Anre"ys

Asbtesro Mierals -

% Chrysoye ND ND
%Armste TRA ND
%Crodidolile ND ND
%Nemolit NO ND

%YAzbti*lt ND ND
% Antthochyite ND N D
* Total As"ests TRA ND

Othier Materials-
* CollUoee ND ND

% Other fbers ND ND
" Non-fibrous 100 100

Note 'ND" stands for Nore Deariad" 'TRA stands for ' %"

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0
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WCH-431
Rev. 0

618-10-1 Test Pit Radionuclide Analytical Results
Sample: J1C093, Radionuclides

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIV3RY GROUP K2199

7082-001
DATA SHEET

J1C093

SDG 7082 ___
Contact N. Joseh Verville

ab samnple id 008155-01
Dept .ample id 7052-001

Received 0 !F 0
V solids _944

ANALYTE

Grosa Aloha

Gro-s Beta

Tritium

Carbon 14

Technetium 99
Uranium 233/234
Uranium 235
Uranium 238

Plutonium 238
Plutonium 239/240

Potassium 40

Cobalt 60

Cesium 137

Radium 226
Radium 228
Europium 152
EurOpium *54

Europium 155
Thorium 22B
Thorium 232
Ucanium 235
Uranium 238
Americium 241

CAS NO

12587-46-1

12587-47-2
10028-17-8

14762-75-5
14133-76-7

U-233/234

15117-96-1
U - 238
13981-16-3
PU -239/240

13966-00-2
10198-40-0

10045-97-3
13982-63-3

15262-20-1

14683-23-9

15585-10-1

14391-16-3

14274-82-9
T1-232
15117-96-1

U-238

14596-10-2

Client/Case no Hanford SDG K2199
Contract No. 600W235A00

Client sample id J _C__3
Location/Matrix 818-10-1 Trenh t SCL1
Collected/Weight 08/13110 09:$ 23.a

Custody/SAF No R,17_54-0 RC-154

RESULT 20 ERR MDA RDL QUALI-

pC±/g (COUNT) pCi/g PCi/g TIERS

10,4

14.0

-0.956
1.43
-0.070

0.562

0.031
0.460

-0.074
0.260

12.4
U

0-107
0.379
0.616

U

U

U
0.550
0.616

U
U

U

4.2 3.66
4.0 5.28

1.8 3.20
0.47 0,752

0.14 0.382
0.26 0.196

0.062 0.237
0.21 0,196
0.15 0.410
0.22 0.284
0.52 0.232

0.020
0.024 0.025
0.045 0.042
0.10 0.104

0,044
0.077

0.079

0.028 0,024
0.10 0.104

0.117
2.54
0.037

10.0

15.0

10.0
1.00

15.0
1,00

1.00
1.00

1.00
1.00

0.050

0.100

0,100
0.200

0.100
0.100

0.180

93A
93B

U H
C

U TC
U

U
U PU
U FU

GAM

U GAM
GAM
GAM
GAM

U GAM

U GAM
U GAM

GAM
GAN

U GAN

U GAM

U GA

618-10 & 618-11 Field Remediation

DATA SHEETS

SMOMARY DATA SECTION

Page 15

- Soil In-Procee

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab id EBRLNU
Protocol Ranford2
Version VeL .0

Form DVD-DS

VerRion 3.06
Report date 09/23/10
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WCH-431
Rev. 0

Sample: J1C094, Radionuclides

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K2199

7082-002
DATA SHEET

J1CO94

SDG _082

Contact N. Joseh 1Veil l

Client/Case no Hanford SDG K2199
Contract, No. S0OW235AO0

Lab sample _d S20_15-02
Dept sample id 7082-002

Received 0 /18/10

% solicin 44_ __

Client sample id

Locati on/Matrix
Collected/Weight

Custody/SAF No

J10094

618-10-1 rench sottom SOLID

RC-154-021 RC-154

RESULT 2a ERR MDA RDL QUALI-

pCi/g (COUNT) pCi/g pCi/g FIERS

Gross Alpha
Gross Beta
Tri tium
Carbon 14
Technetium 99
Uranium 233/234

Uranium 235

Uranium 238
Plutonium 238

Plutonium 239/240

Potassium 40

Cobalt 60
Cesium 137
Radium 226
Radium 22B

Europium 152

Europium. 154

Europium 155

Thorium 228
Thorium 232
Uranium 235

Uranium 238
Americium 241

18-10 & 618-11

12587-46-1

12587-47-2
10028-17-8
14762-75-5

14133-76-7
U-233/234

15117-96-1

U-238
13921-16-3
PU-239/240
13966-00-2
10198-40-0
1004 5-97 )
13982-63-3
15262-20-1
14683-23- 9
15585-10-1

14391-16-3
14274-82-9

TH-232
15117-961
U-238
14596-10-2

".3

-0.209 7

0.68c0o67

0.206

1 .92

12.0

U

0.356

0n. SSE
U

U

0. 556

0.574

0

). 192

0.44 0.400

0.49 0.644

1.8 3.15

0.45 0.722
0.14 0.406

0.27 0.168

0.11 0.203
0.22 0.168

0.21 0.328
0.51 0,262

0.45 0.160
0.019
0.043

0.040 0.038
0.087 0.07

0.052
0.055
0.065

0.030 0.027

0.087 0.077

0.129
2.05

0.099 0.116

10. 0

I5.0
10. 0
1.00

15 .0

1.00
1.00

1.00
1.00
1 .00

0.050

0.100

0.100
0.200
0.100
0.100
0.100

-3A

22B

U

C
U TC

U

U U
U

U PU

PU

GAM

U GAM

U GAM

GAM
G AM

U GAM

U GAM

U GAM
GAM

GAM

U GAIM
U GAM

GAM

Field Remediation - Soil In-Process

DATA SREETS
Page 2

SUMMARY DATA SECTION

Page 16

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

ANALYTZ CAS NO TEST

Lab id EBRLNE
Protocol Hanfordl

Version ar
Form DVD -DS

Version 3.06
Report date _9130j

B-23



WCH-431
Rev. 0

Sample: J1C095, Radionuclides

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K2199

7082-003
DATA SHEET

J1C095

SDG 7052
Contact N. Joseph Verville

Lab sample id S008155-03

Dept sample id 7082-003

Received 08/18/10

% solids 94.4

Client/Case no

Contract

Client sample id
Location/Matrix
Coll ected/Weight

Custody/SAF No

Hanford SDG K2199
No, S00W235A00

JiC095

628-90-1 Trench Bottom SOLID

0_ 10 10:22 282 

RC-154-021 RC-154

ANALYTE CAS NO

Gross Alpha

Gross Beta

Tritium

Carbon 14

Technetium 99
Uranium 233/234

Uranium 235

Uranium 238

Plutonium 238

Plutonium 239/240
Potassium 40
Cobalt 60
Cesium 137
Radium 226

Radium 228

Europium 152

Europium 154

Europium 155
Thorium 228

Thorium 232

Uranium 235
Uranium 238
Americium 241

12587-46-1
12587-47-2
10028-17-8
14762-75-5
14133-76-7
U-233/234
15117-96-1
U-238
13981-16-3
PU-239/240

i3966-100-2

10198-40-0

10045-97-3
13982-63-3
15262-20-1

14683-23-9

15585-10-11

14391-16-3
14274-82-9

TH-232
15117-96-1

U-238
14596-10-2

RESULT 2a ERR MDA RDL QUALI
pCi/g (COUNT) pCi/g pCi/g FIERS

2 .03

1.44

-1.04
1.77

-0.045

0.406
0.027
0.473

-0.055

0
12 .3

U
0.035
0.439
0.670

U
U
U

0.524

0.670
U
U

0.172

0, 36 0. 341
0.38 0,492
2.0 3.50
0.50 0.786
0.13 0.3)8

0.18 0.172
0.055 0.209
0.23 0.172
0.11 0.418

0.11 0.418

0.54 0.169
0.023

0.013 0.017
0,048 0.043

0.1 0.106
0.055
0.087

0.061
0.029 0.024

0.11 0.106

0.131
2.97

0.12 0.141

618-10 & 618-11 Field Remediation

DATA SHEETS
Page 3

SUMMARY DATA SECTION
Page 17

10 . 0
15.0
10.0
1.00

15.0
1.00
1.00
1.00
1.00
1.00

0.050
0.100
0.100
0.200

0.100
0.100
0.100

TEST

9iA
93B

TC

U

U

U

PU
PU

G3AN
GAM
GAM

CAN

GAN

GAN

GAX

GAM

GA4

GAM
GAM
GAN

GAM

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab id
Protocol Ilnod

Version Ve .
Form

Version
Report date

EBRLN'
Hanfordl
Ver 1.0
DVm pD
3.06
09/23/10

B-24



WCH-431
Rev. 0

Sample: J1C096, Radionuclides

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP X2199

7082-004
DATA SHEET

31C096

SDG 7082 _

Contact N. J-o0et Verville
Hanford SDG K2199
No. S 014235A00

Lab sample id S0S31g_-04
'ept savtple id 7082-004

Received. 08/1 10
s nolids _943

Client sample i J C09.
Location/Ma rix ,.-10-1 enoh

collected/eigh 08/13/10 10:19
Custcody/A9 o .C.154-021 R- 134_

RESULT 2v ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g FIERS

Gross Alpha
Gros Heta
Tritir
Carbon 14
Technetium 99
Uranium 33/234
Uranium 233
Uranium 239

Plutonium 238
Plutonium 239/240
Potass-um 40
Cobalt: 60
Cesium 137
Radium 226

Radium 228

Europium 154
Europium 155
Thorium 228
Thorium 232
Uranium 235
Uranium 238
Americium 241

12587-46-1
12587-47-2
10028-17-8
14762-75-5
14133-76-7
UJ-233/234
15117-96-1
U-238
13981-16-3
PU-239/240
13966-00-2
10198-40-0
10045-97-3
13982-6-3
15262-20-1
14693-23-9
15585-10-1

14391-16-3
14274-82-9
TH-232
15117-96-1
U-238
14S96-10-2

12.5
15.0
-0.492
1.15

-0.157

0.035
0.594
0,0.9
0.446

12.1
U

0 072

.36

0.706
U
U
U

0.382
0.706

U

U

4,4 1,49
4.1 S.51
1.9 3 30
0.43 0.696
0.16 0 433
0.19 0,175
0.055 2 2
0.23 V.17t

0.18 a 427
0.27 0 341
0.73 0,337

0.040
0.033 0.038
0.067 0.073
0.17 0.1s0

0.094
0.111
0.155

0.044 0.044
0 ,7 0,150

0.130
4.46

0,257

618-10 & 618-11 Pield Pemediarion

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 18

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Client/Case no
Contract

ANALYTE CAS NO TEST

10.0
15 0
10.0
1.00

2.00
1.00

1.00
2.00
2.00

0.050
0.200
0. 100
0.200
0. 100
0.100
0.100

93A
93B

U 14
C

U TC
U

U U

U
U PU

PU
GAM

U GAM
GA
GAN
GAM

U GAM
U GA.?
U GAM

GAN

GAN

U CAM
U GA24
U GAM

Lab id EBLNE

ProtOCol Hmnford
Veroion Ver 1 0

Form DVOQ-U
Vrtin 3.06

Report date 09/23/10
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Sample: J1C097, Radionuclides

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K2199

7082-005
DATA SHEET

JaCO97

SDG 7082_
ntact N. Joseph Verville

Client/Case no Nanford
Contract No. SCOW235A00

Lab sample id 0008i55-0t
Dept sample id 7082-005

Received - 818 10
% solids 94.0

Client sample id
Location/Matr ix

Collected/Weight
Custody/SAF No

JlC097

8 -10-1 Trench Bottom .,LTD
08/ 3' 0 1 2 2541

RC- 5410 RC -154

RESULT 2a ERR MDA
pCi/g (COUNT) pCi/g

RDL QUALI-

pCi/g FIERS TEST

Gross Alpha
GrosS Beta
Tritium
Carbon 14
Technetium 99
Uranium 233/234
Uranium 235

Uranium 238
Plutonium 238
Plutonium 239/240
Potassium 40
Cobalt 60
Cesium 137
Radium 226
Radium 228
Europium 152
Europium 154
Europium 155
Thorium 228
Thorium 232
Uranium 235
Uranium 238
Amricium 241

12587-46-1
12587-47-2
10026-17-8
14762-75-5
14133-76-7
U-233/234
15117-96-1
U-239
13981-16-3
PU-2391240
13966-00-2
10198-40-0
10 045-97-3
13982-63-3
15262-20-1
14683-23-9
15585-10-1
14391-16-3
14274-82-9
TH-232
15117-96-1

U-238
14596-10-2

7.99

19.0
-1,43
1.43

-0.053
0.576
0.039
0.640
0.100
1.34

11.9
U

0.037
0.406
0.535

U
U
U

0.558
0.535

U
0.107

3.8 3.82
5,7 8.07
1.7 3,07
0.44 0.707
0.14 0.418
0.26 0.245
0.078 0.296
0.26 0.245
0.20 0.381
0.52 0.381
0.72 0,236

0,026
0.020 0.824
0.049 0 045
0.095 0.096

0.060

0.083

0.065
0,034 0.031
0.095 0.096

0,129
2.90

0.020 0.032

68-10 & 618-11 FIeld Remediation Soil In-Process

DATA SHEETS
Paoe 5

SUMMARY DATA SECTION
Page 19

~..1

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Co
SDG 2199

ANALYTE CAS NO

10.0

15,0

10.0
1.00

15.0
1.00
1.00
1.00
1.00
1.00

0.050
0.100
0.100
0.200
0,200
0.100
0.300

93A
93B

U H
C

U TC
U

U U
U

U PU
PU
"AN

U GAM
GAM
GAM
GAM4

U GA4
U GAM

U GAM
GAN
GAM

U GAM

U GAM
GAM

Lab i EiRLNE
Protocol anFordl

Vesion Ver 10
Form DVD-DS

Version 3.06
Report date 09/73/'

1 618-10 & 6!8-1 1 Field Rem.ediation
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Sample: J1C098, Radionuclides

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K2199

7082-006
DATA SHEET

J1C098

SDG 7082

Contact N. Joeepb 1erville

ILab sample id
Dept sample id

Received
w solids

8008155-06
7082-006

08/_18/10__
95.1

Client/ Cane no

ConLrt 

Client sample id
Locatiun/Natr~x

Collected/'Weight

Custody/SAF No

Hanford _ _G K2599

No, S00W235AGO

J1C0_98
618-10-1 Trench Bottom SOL D
50/13/10 30:36 2446 q

RC-14-Q21____RC-54

RESULT 2a ERR MDA RDL QUALI-

pCi/g (COUNT) pCi/g pCi/g FIERS

Gross Alpha
Gross Beta
Tritium
Carbon 14
Tecfnetium 99
Uranium 233/234
Uranium 235
Uranium 238

Plutonium 238
Plutonium 239/240
Potassium 4C

Cobalt 60
Cesium 137
Radium 226
Radium 228
Europium 152
Europium 154
Europium 1S9
Thorium 228

Thorium 232
Uranium 23S
Uranium 238
Americium 241

12587-46-1
12987-47-2

10022-17-8
14762-75-5
14133-76-7
U-233/234
15117-96-1
U-238
13981-16-3
PU- 239/240
13966-00-2
10198-40-0
10045-97-3
13982-63-3
15262-20-1
14683-23-9

13585-10-1
14393-16-3
14274-82-9

TH-232

19117-96 1
U-238
14596-10-2

10.5
21,8
-0 - 105

1.42
0,008
0.549

0
0,7b8
0.090
0 .045

U
U

U
U
U

U
U

U
U

U

U

4.1
4 3
1.8
0.45
0.16
0.26
0.063

0.090
0.092

3.01

5.09
3.16
0.711
0.428
0.200

0.242
0.200
0.344
0.344
0.21

0.027
0.032
0. 07
0.120

0 ,117
0.094
0.109
0.070
0.120
0.230

3.53
0.077

10.0 93A
15.0 933

10.0 U H
3.00 C

15.0 U TC
1.00 U
1.00 U U
1.00 U
1.00 U PU
1.00 U PU

U GAM

0.050 U CAM
0 .100 GAM

0.100 U GAM

0.200 U GAM
0,100 GAM
0.100 U GAM
0.100 U GAM

U GAM
U GAM
U GAM
U GAM

U GAM

618-10 & 619-11 7ield Reediation - Soil In-Procesn

DATA SHEETS

Page 6
SUNMARY DATA SECTION

Page 20

Lab id EBRLNE
Protocol Hanford!

Version Ver 1.0
Porm DVD-DS

version 3.06
Report date 09/23/10

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

ANALYTE CAS NO TEST
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618-10-1 Test Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1C093, GEA

WM12010 T-1 ',,,A

~JA pex I
ANJysi% RteA for RCF25262

J1C093 SAF: RC-154 618,104 Trench Bottom Sce lpA Pr ss

GAMMA SPECTRUM ANALYSIS
Samoe Iden fication
S Sample Descripton

Sample Ty~pe

Sample Size
Facility

Sample Taken On
AcquiAj n Started

Operator
Detector Nane
Gewnetry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range ( n t)
Peak Area Range cri "a nes)
4derfltfabe. E ner gy Tk ecrnce

Energy Calitratkx Used Done On
Eticiency Calibraon Used Done On
Ef5fiincy Calibration Desvcipton

RCF25262
J1C093 SAF: RC-154 618 1n,1 Tronrh Bottom Sol ln-Pracess
Non Standard Geometry

:3130E+02rama

Default

: /13/2a,0 9:51 DAM
: ttiWZ010 9:0021AM

Non Standard Geometry
RCT
GEA2703
Non Standard Geonetry
3600.0 sewcnds
360.9 seconds

0.02 %

:3.00
: 40 - 4096
:40 - 4096
S1 000 keV

2/42010
13/ 0/2010

GEA2703 NONSTD 03101DEfkal SN80398-238

Sample Number

INTERFERENCE CORRECTED REPORT

Nuclide
Name

-2Cd
T1-22d

Nuclide
Id

Confidence

r 4 
-. 2i

Vt mean
Actfvity

(PCi/grams)

2 EM +

Wi mean Comments
Actfrly

Uncertainty

r,6E 0
4,02 0

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Page~ I of*I
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Sample: J1C094, GEA

2Apex
JCA 4AF RC-4 5 10-1 I Trenmn otim I P

GAMMA SPECTRUM ANALYSIS

samr.:: 40,111fa

npl 1t4 O
AcWatndn Slarn&d

P jeura
Operator
LWA--In Natra
GectrPy
Lt.' TIMA

Raw T. u

Ptatk Asi S ~s chard)j

43#y Cdtan Used tDa COr

RCF2J26
J*C 94 V Af RC.'4 415-10- Twtk ino $cd

:cr No rtaczd GctA, y

: ,8' RC 7

36M .5ds

3 33
40 - 4V9M

40 VM

P3t L NONsmI 0310 EMI SNbna:2318

Sorn r4e 1mbw3

INTERFERENCE CORRECTED REPORT

Nucide Nuctidw Wt mean Wt mean Comments
Name Id Activity Activity

ConFdwncle (pCigra-s) Uncertainty

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Dag,! ,
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Sample: J1C095, GEA

.,JApex'
W212010 10:00 AAM

Analjysi Report for RCF25264

J1095 SAF RC-154 618-10-1 Tre lt,h Sc-n In-Pcas

GAMMA SPECTRUM ANALYSIS
Sample ldenttir 'nl
Sampe Deacriptk

Sample typ

Sample Size
Fachlty

Sample Tak" On
A.quisUon Started

Procedtje

Operato
Detetor %tme
Geametey
Live Timr.
Real Timm

ead rme

Peak Lo l. Theshold

Peik Lcate Range tin chavera)
Peak Area Range ( n c-an-tea)
Wntisfcaion Energy olefanoe

Energy Calibrabon Used Done On
Effiency Calibration Usod Dow On
Eiency Calibration Deacrpivrn

Sarrple Number

RCF25264
: JIC095 SAF: RC-154 618-10-1 Ttench Botiom S04 ln-Process

Non Standan Geornetry

3-600E+02 grams
Detault

WV372010 10:12:OAM

W162010 9:00:3AM

Non SW4rd Geometry
RCT
REGIE02
Non Standard Geometty
3600.0 seconids
3600,3 seconds

0.01 %

;3,00
:40 -40%

40 -40'6
: 000 keV

7,292010
: 327/201

REGE02 NSTD 03261OCal 80398-2M

5383

INTERFERENCE CORRECTED REPORT

Nuctide
Name

Nucide
Id

Confidence

" mean
Actvity

(pCIgrams)

P - 12 Q 7, -C
~0.T- . E-C1

TH-(C2:4 17E-1

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Nee o 1~4

Wt mean
ActIvty

Uncertainty

Common($

3. 0" 1;1- ck3 ':E-02
,9 E - j

B-30



Sample: J1C096, GEA

,,i Apex
SM1J2010 11 0212AM

Anlyus tReport frr RCF25266

J1CYS SAF RC-154 618-10-1 trenc Boom Soil ln-Pr,

SInp r Type

GAMMA SPECTRUM ANALYSIS
:RCF25265

JiCo9E SAF RC-154 61H 10 1 Tmrrh Botim Soil In-Process
Non Stardard Geumetry

Sampe Sze
FacOy

3,4106W.02 grams
Geifult

Sample Taken On
Acquisition Started

Proced.re
Operator
Deteckor Name
Geometry

Live Time,
Real Time

e & Tiwe

Peak Locate I hreshuld
Peak Locate Rafft (i channvsi
Pea Area Range (in chann s)

ldentcation Energy Ideamx;#

Energy Caetralon Usbd Done On
Etfteotcy Cvtfatiln Ured Done On
EMIcienCy Calibr*tKon DCcripon

&13,201D 1019:00AN1
816.'2O TO:01:68AM

Non Staridrd Geometry
RCT
GE A2703
No Standard Geomefty

:3600.0 sacctmda
: t0. seo::ds

:0.OI2 %

40 -4096
40- 409%
1 000 keV

2P4r2010
30!201 0
GEA2703 NONSTO 0310oEffeal SN03 -238

5386

INTERFERENCE CORRECTED REPORT

Nuclide
Name

Nucffde
Id

Confidence

T-2 ,2

Wt mean
Activity

(pCi/grams)

1.4 0

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

4lg f

Wt mean
Activity

Uncertainty

Comments
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Sample: J1C097, GEA

~.Apex

Analysis Reponi jfr RCF25264

d1C097 SA: RC-154 619-10- Trench 8atiom Sot IlPmcgsr

GAMMA SPECTRUM ANALYSIS
Sample lden lit~iorn
Sample Daeripto

Sample Type

Sampre Size
Fercillty

Sample Taken On
Acquisition Started

Proedwe
Operakxf
Delecaor Name
GeWimtry

ULe Time
Real Time

Dead Time

Peak Locate Thieshi d
Peak Locate V ange (in channals)
Peak Area Rkaee (in channls)
Identrfica on E ergy Toler-n:eq

Energy Cala:In Uaed Dane Or
Efficency Caribatkin Used Done On
Efficoency Cabation Oewnphion

Sample Numwer

:RCF2526

JIC097 SAF: RC-154 618- 10-1 Trench Bottom Sot in-Prcces
Non Standard Gedmelry

3.30E+02 grams

8R132010 10:2600AM
i162010 10:02:04AM

Non Standerd Geometry
RCT
PGTWHITE
Non Shrndaerd Geometry
3600 0seconds
36006 second,

: 002 %

S3 00
40 - 4096

: 40 - 4096
1.000 keV

: 3111W2010
: 3/11/20

PGTWHiTE NONSTD 031010 Effcai SNM0400-238

5387

INTERFERENCE CORRECTED REPORT

Nuclide
Name

2-212 d
TI-2Z2 >4

Nucide
Id

Confidence

0 1
3, 1 3
>, 432

Wt mean
Actvty

(pCivgrams)

2,g-Zn-
1.996Th

Wt mean
Activity

Uncertainty

Comments

2 3
2 24 -2

2.4 ? , -

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

N11W010 11 02, 16,AAA r2gc I af 4
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Sample: J1C098, GEA

-AJApex"
& 16/20!0 11:02125AKI

Analyrs Report for RCF25267

JC0"8 SAF: RC-154 51 Tench Botom Sc* ln-Prccess

GAMMA SPECTRUM ANALYSIS
Sample Identlcanuon
Sample Des/upton
Sample ry-e

Samrpte Sie
Fatility

am Takpn On
Aeqid~tnon Slorted

P'ocidume

Oetec Nanrer
Georwttry
Live T ve
Re-M Time

RCF252 7
*C0098 SAF: RC-14 !A618-10-1 Trench Butum Scd I P, ms5

Non Standard Geometry

3 1L E+02 grarra
:Default

: 8131 al 10;3t 00AM
: 1?62010 10:02 1OAM

Non Standard Gefmetry
RCT
REGWEO2
Non Standard Geometry
3600 0 seconds
3600.3 secunds

Dead Time

Peak Lowale Threshold
Peak Lp;alm Range (in channels)
Peak Area Range (in channels
Identification Enargy Tolerance

Enrgy Calibration Used Done On
Efficiency Calibration Used Done On
EM:iency Calibration Descripion

Sanple Nutnber

S3.00
40- 4096
40 - 4096
1.000 keV

7!29!2010

3W27/201
RTEGE02 NSTD 03261OCal 80M9&-238

5388

INTERFERENCE CORRECTED REPORT

W mean
Activity

10CilgramS)

Wit mean
Activity

Uncertainty

Comments

Ar~O~ rlg:?51b10

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Nuclide,
Name

Nucide
Id

Confidence

Page l er 4
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618-10-1 Surge Pit Chemical Analytical Results
Sample: J1C093, VOAs

ItI \eklt Met Road
Flin, PA 193 41

"a: 6W NO M041

RNTIpM 4 5- .R)j II 1. oi

Prlj-ci RqI 54

hojc'w Nom bor K2iO9
I M, Ji n Ken1l00

J1C193

U14013 -01 (swil)

AsyIc ut Una :

1,.1-r"Ki e
I il Te O Orct ane

1.1L2- ichlr' (t1 flo

1.1--l chlormct4*e
LI -D3III k.c13enc

.2-)dici13crhae lto3

0 -ithlentv oli
17" a WA-MpZpa

24tSulorwuc

42-e hk, -pm.,r ene

('hlurunn

Con dnl~ A

aron nThkri.k

C111131-I ,-liio dcc

MetConeC *r34
S"yr'

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Dile Bal h ParpiII-nd Aasv:d

623
6123
6 2'

6,23
.23

6.23
6.23

4.9
149
a4.9

K34

6.23
747
6.23
22

6.23
123

6.23115
t6 23
123

6.23

623
623
623
7A7

13 215
6>23
6.23

6.23

6>23
12.3
6.23

93 %
fl'2 %

Ly kV~ A
L;i ky !
Ly~ Ly 1
Lek Iy k

IAg.
3 

diy

my Qgd:

my k; Q,
!o4

up~ dy
. 1 dcv

,i dotgy dy

ugvic dry

ugeg' dry

uL ydr

ykg dry

%% dry
141. dr

u1~gry

wkgy c

gA~g dy

6.23

4.23
6423

6.23

613~

h7
6.23
6.23
14.9
14.9

14.9

7.47
6.2.

123

6236.23

6.23

12.5

6 23

6.23623

623

6>23
6 23
6.27

6.2..
123

c6.]22

OMI91
1.4031391

I -1.491 1

13991

LI it 1,

L{1191391

LYNh91

13fr4191
13119091

I1(%19391

I 19wy

11d

,.9 Ao,

I 11(191

1131391

1,141911

LO19391

W 391
L3. 9191

L 61191
(12&91

3199

UNKSAll"0

09a/01I9 213 Io

If9') ji 11)t

"O14 w271)

r19/13LCl 1

1i933121 1

0933.21(

6931210

139 131211
( 9 '3121)
13913 1 31
1391 )1

193 1 )3

1313 ( 211 '3)

19351 1 1

13138031"23 )
1393131123113

193') 133'11

1934201,1
19 130'13 1

826(I0

1126131

4174

lif

826W1

8263I

1126131
112631

112631

NIR

82631

526f'
112613B

S2W112 131
112 131
1126rI

7am010

l.113.lI i,.2111 I

(I., I1K _'I III

Is1 131 N2 ,Ili

0N0:2 1W)
19131 210
139 8131 t

134' 11120
139 311213)

19' . 132111

139 3312111
09 111...13 1

439 1 )

l3981 13'
143332111

139 0031.311

139 13120111
393112(11 I

1393121 )

(W 031 .73

139,13 .13W
139,1311211
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0490 gt6 1.D109 08272I0itt0 IWB21I

UC'6UU tip'I - qC(t3t5 hl?772,1U ) - 1 Ij;
IO1I8I)

U. (IA
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Sample: J1C098, TCLP Metals

264 WelhIi roadu~
LMwl. PA 19341

Pbi~hv: f4,12 4O 3100
1'fl I0t-2J44-Y41

rv 11an6(rn{
| lcun m X4Cbm

Proet: RC454

Phtett 246nea: 4Z219JQ

Pnicct Mnciim 1mm KcGMqwr 0414011

JII09s
loIN 13 06 (SoIl)

Litpn
rdm Diluom WOW Prpar A A MdOed

Liknvile LalsraorN

'TIP Mflas I I SW 46 1311 6000/7000 trics

0.'t6tO rn( 6 14610 I 27/20hI 69V32010

1)0160 omi 6 1001130$ 042t2u10 (I9/03 203l

0 0310 mg]. 6 11105 (11(7/2010 11 9 O3f20lf

0 0600 mgVL 6 1 4$y 0&S27 04 09032ul(

0.12 mgoL 6 [441310 ('&22/2011 (0132110
0:13t0 1gL 11434( u&27k/nI1 0 003/230

0340244 ngL I I 4 6 1 A'l60 0001011 0(92010
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Sample: J1C093 and J1C094, Wet Chemistry

>2 7
9 i~w-~ ~
-I

264 Wehh P1i;u Ramd
ton PA l934I

Phonc: 61 U' W,4301O
V" : ;r(, I- D(10 41

W i ftY d, i n.. 'rAj"I RC 124

Rlk 1d WA, '9'J54 Projkc4 Manag.r: IBII Keme B9 Iii01 1 44

Wet Chenistry
Lionville I.Auratry

AJCM93 O48MM3-41) Soil

%S$4.9 0.1 % -y w ',t014 I P425 .2V2' 3 1Y01 IPA I'I. I

3.0 4 13 m .r I IB'112 4BC121 21 EPA U I3-1

CIt-rid 29, r 1t I Jl I ' 22112 A12, 2i A 31 :4

I lumde 0 f A, P0 IE f4 2 013 2,2 1E 1
19%

Nitratt 2.2 3.q I ,,g41~ ~ I I ,~C - ; IP ~
r29? 7 97 m. 1 d I BA 'a 201 21811 NA :2iI I-A 31I) 7P

orthphosphatte $3 14 mnl, dr. I LIB-2 IC22li IA2.II PA 3U

Sulfate 3 41 J4 m ip y 1 1.4lB2 o4'231 t '24T E1A 1(131

NHtr$deNI fr rai m 43 '$ 424 e1m to I I 'Bl C42 1 4 1111 0 l321 W1 1 3' %A

Iilk 21 )z It 124 d 11129t 42 3 4 21 220 W4 14

P11 -7 44 0.10 p 1na, I FI 6W4 V4 4 14ti 24 SW I.9j4

J114094 (10133,02) SMId

%Salidw 95 1 II % hy Wtt thf I I *A2-'4 0V2B1'4 f.123 41 3'A tI.

rkomdek

S41ide M
piatc

lexalakpt C*Ir(qI4.m

p' t

2.41 U

312

24 8

472

1115 1

24

2A

42 )

24

2 4

472

2 4

24

4) 19
0 21

21.0
il4 10'

mgla Jrl

Ing'I a 

J$r

e.'k .Ir

11~-tf .1

B4I Me

111H4 '(s

20

I 112(

1.314(2

Ixa 5I4

11 M ~4

11(331

1 I20i2'

3 04114

1 404"S

1423114

3444 1<311 1.

444<112/2213 3PA 3431.0

3l.2 4 0 99A1431

034
1114211 E-PA 144431

BI4'2/211 1 rPA i'm I,

41913
'l'*'2210 EPA 34414

,11'42314 '.1A41 31414
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Sample: J1C095 and J1C096, Wet Chemistry

4iha WA 9Y4

J 95 jI M 133-03) SAii

(bharide

Nionae

Mtratx
Nitri9e

Orlhophasphufe

NitrateNrite xi N
filiktent Claromitim

Suffide, tot
P11

J1CoO IOK133-04) Soil

%Solids

Chkornde

Nitrate

Nfiie

Orthopho;%phatt

Nitrt wNitt Its N
11CA18sileat ( hroffmlim

Cyanide
"4Afid4 , o4444j
P11

264 W vhh PouI Raid

Phon. 6:0-34M)
Us%. 610 2W 3041

0910,2014) 13 49

P PI r ct!,I V R4~f,I
1

w4 c NmuIn K:l00

Wet Chemistry

Lionille Laboratory
Rcqwffing

11w4

10 U1

4A

,7

I 2

1 15 ,
24.1 n
136

51.2 I

1 4 R I

0 12 4

IAA U

2.121

3')

14.4

.0

1411

I I)

0.24
( 24
1.15
74 15

i4i 0

0. 1
2.6

M1 2
il,2

51.2

26

2.6

(120
0.21
1.(1
2111
T0 

%i by 9.444714

g dry
.1.

4411 dry

mr,"I dry

mp'lo dry

,"mg dry

mg,'L dry

lfkAq dry

Pi,1, -,,42

kg( dr1

.1141414144

m14kl&y

rnkgAy

11441-4144

42~s .41

ual.41r4

.4441g71y(

pha 1.1 1

LO(49492

I 4149192

IL11H49

L419W2

LOG'2113

[(441131

01. (91(( 1

I [7144154

I (14(.2

21. 1.411602

I .41402

I 4.40401(2

241 L.41142

L 1002

I 1140002

I (14292
1 I 144344431

I I0M 4244

I (144.414
I (14y41(1

(114(2211(4

1l922410

'19432(01(0

434424111

II 42201(

40 42 2(1

422421(1

41112421441

M 3210 EPA 1&

(199.

092(12:214 1 4'A 412)4

6 4

4194lW2 1 (IA 31(41

WA 4- 4 A ,
411A 3 2

,411'11MW146 7141A

ll(1232Il( 1- 3W429 9H

*JfW0W W4034

(4232t1 1-PA 1104(

1293)
149.42?21) 11-PA 3f.

4
1 H

41993M

9..112 1 PA 1M2

4340/2! 1-PA 102 H

(4(4334244 E PA 354L2

(&Al1l G9 44' 14

111,2324W4 71W46A13

((4,4 2441(4W14904
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Sample: J1C097 and J1C098, Wet Chemistry

264 WeNII Po I4Rod

hte PA I,34I
Phot: 610-2)W-3000

Vat 410 2h1;3041

199 24010 1349
4rjen4 NHuber (219

Pm4ec1 M)1na444r JA ).)4r

WLI Chemistry

L4'4 ''mi A414:. 1

444 I4,1, 'A 4,4141

Uits DN I I 1311b Atuarfd Amay MejI1 9 N i 1 15) 1 ki I

h, Ide

,I I~h

I( S,41

Miori"

Nirrie

NIlIate
Oroiopbosphate

Sadratc

NirztNiritc as N

1erivVaient Chromium

PI 1)4

pH

14 t.

2,41

10

120 U,

' 4 t

313I 0i
33l 9

?.49

953

096 ri26

Il 4'I

133

14. 14

H 29

2.4

42.1

120

2.4

1244

2A4

24

II 19
P22

24 6

II0 4

1 I
26

216

2.6

7 6

24

2 f

2-6

0.21
it21
1A3
21.41
0410

)44441 3ry

41> .4 4

*44414414

m'ige4 Ity

*4)4414

*49,44 ry

1>44A4 4ry

p14ut lI4

% 14y M4I14t

rn4)A 4

1fl4eHdr

.444&y

1144144 d

l. 4241

412U

L1994

1 9)4

41 .1 42

M1(411)

IA2

43AN 14

OIg 414)

S 14112'.4
I 17411.42

4 14Y'4'12

4 4.171442

4 4.l11972

I I 4)14414

I 1.A4492

I 42141492

4. 1 (4 34

4 1.1114349

4. 4IU34245

1 4.19l4

I 41-1446)

*4 /2tu

(9421>44

94)44)

*% 2.'. 44

Il II'' 4'

44(344 H

441 3'241 4

44112372141

44443724)49

4444142(2414

44447241 4

44143 4344I

4144422144

444.442.2

'4/2 0'3113

44912119
44 4.3l2' 14

311>2210 4

.111 33' .1l

'444u 4i E4A 1)1' 6

4414 0 1444PA *444
(i 9931

4172441. 'A 1744

(9934
44>.42044 4247A 3171.

I 9934

46,l02l4H E4 A3>44

4141944 14 3.

411 .' 444 A 13.4

413 4' l1# 2I1M
111>2H 4',A4644

441lu444l44%

0Il'414.6'EVA 4)444

'l1I232414 lPA 41>4

11/224113 1IA 3444

413.422311 E.PA 34)443

44993)

(l).2241> U'A 33444

19440144 4.PA 3M32

1>4944211.4 W44 340
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Sample: J1C093 - J1C097, Petroleum Hydrocarbons

WCI34vJ. atn

24724 Fcmu Awmzc

Rird WA 9954

M4 Wr h Pol Road
Ituoa4 PA 19348

Pbomi: tU0 8lZ ff3W
En:u 630-2N '141

Lptarla
(313v

3
2s01O 3:16

I'I0134 1(,-

FPrja0 Nkimhr K21
4
3

1tcsrg1 Slrer Javn Keasrcr

Extractable Petrleum 1y drocarbons by SW846 8015

Lionvilt Laboratory

)1C093 t108l3411))Sai

-wi3'r pphy
ic ( 41 t WS I3rgA I
Matia Oil

IClt (88)34tl) Sad

NIFt p Oil ni
Mawor (NI

J1CP9$ (18m813343) Sail

DMa e Oil es

K ~amte

Jlntw- (NI81M) o

111,w)7 l0(18334) Sail

WtrOil

,A 3nd Qldifea

21 RNH)

144 3)

30313(8 U

104 %

U900tU

970

6,3R30 K)

5110 U.

Ant

1710(1 V

4500010 p

52700 U

1.Iting

1'129

3 3(8
I 1701)

11711)

Ii9 2

31800

I 03413(

390'00

Uni hbmhos Fh HSpd Analynd Mehd

13.13 ky

uek di

531 29

79380 ,,kg &An

2103 iig y A

21000 44k446?

7949 
170313
5I 100
3311383

P3(11243

L 330244

L0(1246
L (U1246

3342370131

042001(1

13W2&a01 0

041V/2010
OW0322010

31.2 23310

082372010

013213 2< i

98132410

012420 $013M

?142>0'0

1l8%M323 (3

O80/2011

%0810 3

042>2013

0871/2011
('820920133

338213011

>313)

4313M
131114M

410?

1ax3C4( 1432020 3292131 40153f

4%1 tay S Livit46 0132020 3)872010 13UIM

a0 ( gby $ LIY03246 <'11.0 <I8>-'j1 833213

I 700 >112k3dryt

52704 34431
4720) 413 .4n

£013241

0201246
30)246

UX'8246

13 210

0812 2311

08(2 21 0

082222410

13&?2323 (3

(1829120133

380220 

043292013
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81315M4
83315M4
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Sample: J1C098, Petroleum Hydrocarbons

I hlZII( te b k

Pat Nu e : KtP9

2-4 x V Ih Vol R'Ad
i, m I" 1"941

PmonV: fill 2S-, WI
F0 1i 20 M14 I
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Lionv ilkLibmratory __________
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Ij9 )s 0 3owt 401 SallI

I up dry
i|t70U g*~~ Idr-
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618-10-1 Test Pit Asbestos
Sample: J1C093 and J1C098, Asbestos

TA Richiand
Asbestos PLM

. ........
SOP lntnrmationr Mthrd Batch i 232440
R-ASB-002 NIDSHt 9002 bOG # MA01101

Revislon?2

Analysis Information
LS EF1AA

Macrosenp I

sotl

Y

LLOEGIAA LQEH A

onination

sol

Y
Colr dark bowrn dark brown d A b wn

%t Vi le Fftr 0 0
- PLM Anayis

Asbestilone Minetals
% Chrynotyle ND ND ND
%iAmenose ND ND ND
%coidotite ND ND ND

%'Trermoite ND ND ND
%Artnolise ND ND ND

% Anthoph ite ND ND ND
%Total Asbestos ND ND ND

Other Materials
- -e-l-l--Nn -N) I Nf r N-6

% Stlass Fibems ND ND
%Otff rlIVrs N) I ND
%I n- * broors T 100 1O0
Comments.

ND
ND

aol sodl

V - Y
dark bmwn dark eon

0 0

ND NO
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND

100

Note 'ND" stands for 'Noe Deteotd" TRA starsis for <1% V

Analyst

Analyst
Date:

.PatoMf ISOP Itnrf

9&5/11Do [Revison 2
V

sam laiD LSQELIA
client in I 1 x m T

TA Richland

Asbestos PLM

lon Method Batch f 2M2440 2

NIOSH 02G dMA01 101

Analysis intormation

I 
I

Sarple Descrfption soi

H Mwneos Y
toto tank bron

stebls Fibts TITRA
PLM Analysis

Asbes1ilorm Minerals
% Chrsoy ND

omAMite ND
%,"Fecidcute ND
%TrQlmolt ND
%.Actnofite ND
% Anthophyiitv NO

Other Materiac
% Cellulose ND

G. rsw Fibera ME)
%2!O -hem -------
%Non-fibrows I fo

commmts.

Note: "ND sendo for 'None Detested '11A stands fsr *< %'
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LABORATORY DATA RESULTS

618-10-2 TEST PIT
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618-10-2 Surge Pit Radionuclide Analytical Results
Sample: J1CID4, Radionuclides

ESERLINE SERVICES/RICHMOND
SAWLI DELIVERY GROUP X2288

DATA SHEET

DG 7 84
Co:tact N e h V

Lab ample id SOO)C1- '
Dept sample id 7004-001

Received 0/10
% solids

Client/Case no Hanford SDG R22L
Contract SD 80W235A00

Client sample id JCi D4

Location/Matrix 610- L rUg Pit Soil J

Collected/ Weight 925/D 12-,2Q, _L2
Clitody/SAF NO RC-1$4, O2e, Rg-154

RESULT 2a RR HA RDL QUKLI-

AiALYTZ CAS NO pc/g (COMM) pci/g pCi/g FILS TXST

Tritium
Carbon 14
Tachnatiul 99
Uranium 233/234

Uranium 235
Uranium ',3I
Plutonium 28
PlutoniuN 239/240
potassium 40
Cobalt 60
coSi 137
Radium 226
Radium 22a
Europium 152
Ruropium 154

EuropiuM 155
TbOriUh 228
ThoriUm 232
Uranium 235
Uranium 230
AmereLIum 241

10028-17-B
14762..5-5
14133-76-7

TJ-233/234
15117-96-1
q-238
13981-16-3
PU-239/240
13966-00-2
10198 40 0
10045-97-3
13982-63-3

15262-20-1
14683-2;-9
15585-10-1
1439- 6-3
14274-82-9

TH -232
25117-96-1
U-239
14596-10-2

0 766
2.84
0.021
0.508
0

0.323
-0. 054

0
12.5

U
0.029
0.398

U

U
U

0.534
0,672

U
U
U

2.3 .. 92
0.51 0.786
0.20 0.401
0.23 0,177

0.056 0.214

0.19 07177
0,0 5 0.261
0. 54 0.208
0.38 0.149

0,015

0.010 0.013
0,030 0.028
0.076 C.066

0.036
0 .0 51
0-053

0.020 0.017
0.076 0.066

0. 085
1.76
0-025

618-10 a 618-11 Field Soemd j - il In-Process

DATA SNES

S0)4ARY DATA SICTION
pagr 1
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7984-001
aXCID.

10,0
1.00

1.00
1.00
1.00
1.00
1.00

0.050
0.100
0.100
0.200
0.100
0. 00

o.100

U

U U

U

U PU
U PU

Tj GAM
GAM

GA
GAM

U GAM
U GAM

GAM
PAM
P AM

u AM

V GAM

Lab id EBLNE

Protocti US12d

Form DVD

erraeo 3-0/
eP,-: t date 7/1
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618-10-2 Surge Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1CD4, GEA

8126120 10 2:10:12PM

-. 2 Apex
Analysis Report for RCF25417

JICID4 SAF:RC-154 618-10-2 SURGE PIT SOIL PILE 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

RCF25417
J1IC1D4 SAF:RC-154 618-10-2 SURGE PIT SOIL PILE 250g aG JAR
Non Standard Geometry

2,010E+02 grams
Default

8/25/2010 12:20:00PM
8/2/2010 1:09:58PM

Non Standard Geometry
RCT
GEA2703
Non Standard Geometry

: 3600.0 seconds
3601,0 seconds

QUALITATIVE ONLY

: 0-03 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Cafibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

3.00
40 - 4096
40 - 4096
1000 keV

2/4/2010
3/10/2010
GEA2703 NONSTD 03101OEffcat SN80398-238

5960

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Conffdence (pCilgrams) Uncertainty

K-4,a
P0-212
R- 22 6 d
TH-232d

0. 979
C .711
0.845
0,844

B. I6E+00
.52E-01

2.89F-01
2 16 9 --- 0 1

1, 21 E+00
5.17E-02

1. D2E-C2

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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618-10-2 Surge Pit Chemical Analytical Results
Sample: J1C1D4, VOA

t
WC4-I an/Ord, Inc.

2(20 Fermi Avcnae

RkcliLnd WA, 99354

264 Wclh Pool Road
Eito, PA 19341

Plume 6141-2$6-3000
Fat 61028&3041

r Y9/20/201 Ii 'i

Pcrgect RC-154

P1ojtk lNtarr 82288
PVL3jAI NIArnirgcr: Jian Kesnn

J1(1D4
140901441 (Sail)

AXn ----d d I

Lionville l.abratory

Volatile Organic Compounds by SW&46 8260B

I L.2-Tricbicroetban? 4t3 U1-Throloraenhc n 4.53 11

,l21-ichlrocthanr 4.'3 U

12 Dichlorniane 5.13 TJ

1,2-Dichhvrmelhce- 1ot1l) 4.53 U

12-DidChroprpOnc 453 U

2-Hulanonc 10.9 U

2-ficxartrc 10.9 11

4-hMcrt"2punlanoc 109 0

Acetone 23.9

Benzene 4.53 U

Rromodichiorormthanc 5.43 U
nrenfdnn 4.53 !

Broromrth C 9.n5 U

Carbon DisIlftde 4.53 U
Csarn b Tcrwchhrxf 4 53 IU

Chkorebcnzcne 4.53 U

Vhloxmeh 9.05 U
ChI(tk4f 4.53 UV

Cbloruznbanc 9.05 U

ci-1,2-Dwcbkrroetne 4-53 U

c -13Dic-U roprpern 4.53 1
IiibronxblosvmthjaU 4.53 U

EThylbenzine 413 U

Methylaee Chkride 5 43 k

STreue 4.53 U
irxmblkroetene 4.53 U
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WCH-431
Rev. 0

618-10-2 Surge Pit Asbestos
Sample: J1C1J5, Asbestos

TA Richland
Asbestos PLM

rn

1

z
0

Not: 'ND* stands for Nonie Detectad". "TRA sands for <1%'

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Analyst D. Pty SOP Information IMathod I Batch # 245383
Analy-0 Signaturfe RL-ASB-002 NIOSH 9002 SDG 4 MA0 116
Date 9/ 0 PR 'vion 2

Analysis Information
Saripjeb L6D421AA | L60SC1AA L6D5J1AA L6D5JA1AA LBS51AA
ClientiD JIClKl' JIC1KZ J1C1K' J1C1K4' J1O1J'

Macroscopic examination

Sanple Dscripton soi soI Doi soil a

Hormtgrous Y Y Y Y
Color dark brown dark brown dark bown dark brown k brow
%Visible rb 0 0 0 0 0

PLM Analysis
Asbestiform Minerals

%NChrysoyn NO ND ND ND ND
%Amoslt NC ND ND ND ND
%Crocdlite ND ND ND ND ND
%Tremolita ND ND ND NO ND

%Actinnlte ND ND ND ND ND
kAnthophyfte ND ND ND ND ND
% Total Asbestos ND ND ND ND ND

Other Materials
%Cetukse NO ND TA ND ND
%G FssRbors ND ND ND ND j ND
%Oheribers ND NO TRA TRA j ND
% Non-fibrous 100 100 100 100 1 100
Comments:

B-85
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618-10-2 Test Pit Radionuclide Analytical Results
Sample: J1C1F4, Radionuclides

EB ERLINE S ERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2298

7809-001
J1C1?4

DATA SHEET

SDG '89 Client/Case oH rfo0 d R 2298

Contact NJoh verville Contract 7 W2300

sarrp'A ad S902-1. Client sample id 4

ser d e . .2-001 Lo.4 :/Mtix 61in10,2Trenlbsoilrid 60L..

Rece : CollectedjWeiht 0i/ 1308:1/3 13C9 g
9Cot3dy/SAF NC .*-234 1g40 -

CAB NO

RESULT 2a ERR MDA RDL QUALI-

pCi/g (COUNT) pCi/g pri/g FIER$ TEST

Tritium ,
Carbon 14
Te'7'netlut 99
Uaniun 233 234
U aniur 235
Ur,r-iun 23'
Plot onium 238
Putonium 2 3 9 /2 4 14
POta.4iun 40
Cobat 60
Cetium 137
Radium 22 6
Padium' 229

10028-17-8
14762 -75

14133-76-7
U-233/234

15117-96-1
U-2398
1398.-16-3

PU-239/240
13946-00-2
13198 - 40 -
10045-97-3
13982-63-3
16262-20-1

-1

0
0
0

-0

12

P
0

Thropi 152 !4633-23-9
Europ~is 154 15585-10-1
Puropium 166 14391-16-3
Thorium 229 14274-92-9 0
ThrIum 232 T-232 0
Uraoium 235 1'117-96-1
Uraiu 238 U-238
Americium 241 14596-10-2

* 09
.33
.086

.10

,092
.534

-094

.029
341

.593
U

U

S0

.593
U

U

-,a 3.13
0.61 0.93
0,16 0430
0.26 0.194
0.12 0,236
0.26 0.194
0.12 0.346
0.19 0.298
0.60 0 1-9

0.024
0-021 0.024
0.042 0.039
00078 0.072

0.076

a0.61
S0 0.025

0.078 0.072

2.69
0,035

30.0

1 00
15.0
1.00

1.00
1. 00
1100
1.00

0 0 0

0 100

0. 100
0-200
0.-100
0.:00
0. :00

U H
C

U TC
U

U U

U13 PU
U PU

GAM

GAM

U
U AGAM

GAN

GAN
' GAN

U GAM
U GAMJ

18610 4 6-11 Field Remediation - Soil In-Pro -S-

DATA SGEETS

SXN*ARY DATA SECTION

Page 12

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab

IDept

ANALYTE

Lab Id LR
ProtorOl Hanford

VesonU- .
Form DVD-DS

Veroion 3786
Report date 0 /2'71
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Sample: J1C1F5, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP X2298

7889-002 J1ClF5

DATA SHEET

5DG 7889

Contact N. Joneph Veiville

Lab Sample id 5009022-02.

Dept sample id 7889- 02

Received 09/02/10

V solids 94.6

ANALYTZ

Tritium
Carbon 14
Technetium 99
Uranium 233/234

Uranium 235
Uranium 238

Plutonium 238

Plutonium 239/240
Potassium 40
Cobalt 60

Cesium 137

Radium 226

Radium 228

Europium 152
Europium 154

Europium 155
Thorium 228

Thorium 232

Uranium 235

Uranium 238

Americium 241

CAS NO

10028-17-8
14762-75-5
14133-16-7
U-2331/234
15117-96-1
U-238

13981-16-3
PU-239/240
13966-00-2

10198-40-0
10045-97-3
139B2-63-3

15262-20-1
14683-23-9
15585-10-1

14391-16-3

14274-82-9

TH--232

15 17-96-1
U-238

14596-10-2

Client/Case no Hanford ______ DG2298

Contract No. SDOW235A00

ClienL sample id JTi1___
rocation/Matrix 618- -2Trench5Oil Grid) .OLTD

Collected/Weight 08/27/10 08:20 142_9,

Custody/SAF No R-154-034 RC-154

RESULT 2a ERR MDA RDL QUALI-

pCi/g (COUNT) pCi/g pCi/g FIERS

0.231
0.987

0.062
0.509
0.031
0.535

-0.026
0.026

12.5
U

0 . 035
0.366
0.600

U

U

0.588
0.600
U

U
Ej

I.! 2.93

0.51 0.834

0.15 0,393
0.26 0.195
0.062 0.236
0.26 0.195
0.10 0.247

0.052 0.198
0.46 0.164

0.019
0. D20 0,021
0.040 0.035
0.079 0,077

0.048
0.065
0. 068

0,033 0.032
0.079 0.077

0.133

2.20
0.086

10.0

1.00
15.0

1.00
1.00

1.00
1.00
1.00

0.050
0.100

0.100
0.200
0.100

0.100
0. 100

TEST

U H
C

U TC

U
U U

U

U PU

GAM

U GAY
GAM
GAM

GAM

U GAM
U GAM
U GAM

GAM

GAO

Ui GAM

U GAM
U GAM

618-10 & 618-11 Field 502l in-Process

DATA SHEETS
Page 2

SUMMARY DATA SECTION
Page 13

Lab id EBRLNE

Protoccl Hanford
Version Vet 1.0

Form DVD-DS

Version 3.06
Report date q92_710

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-87



WCH-431
Rev. 0

Sample: J1C1F6, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2298

7889-003

ANALYTZ

J1C1F6
DATA SHEET

CAS NO

RESULT 2a ERR NDA RDL QUALI-

pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium
Carbon 14
Technetium 99
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
Plutonium 239/240

Potassium 40
Cobalt 60
Cesium 137
Radium 226
Radium 228

Europium 152
Europium 154
Europium 155
Thorium 228
Thorium 232
Uranium 235
Uranium 238
Americium 241

10028-17-8
14762-75-5
14133-76-7
U-233/234
15117-96-1
U-238
13981-16-3
PU-239/240

13966-00-2

10198-40-0
10045-97-3

13982-63-3
15262-20-1
14683-23-9
15585-10-1

14391-16-3

14274-82-9

TH-232

15117-96-1

U-2 3 8
14596-10-2

-1.08
1.54

-0.007

0.897

0.128
0.448
0.026
0.026

13.6
U

U

0.430
0.728
U

U

U

0.587
0.728
U

U

U

1.7 2.98
0.84 1.36
0.15 0.421
0.32 0.202
0.13 0.244
0.21 0.202
0.15 0.283
0.10 0.196
0.62 0.284

0.024
0.025

0.053 0.047
0.13 0.124

0.061

0.094
0.071

0.031 0.028
0.13 0.124

0.149
3.18

0.108

10.0
1.00

15.0
1,00

1.00
1. 00

1.00
1.00

0.050

0.100

0.100
0.200
0.100
0.100

0.100

U H
C

U TC
U

U U
U

U Pf

U PU
GAM

U G AM

U GAM
GAM
GAM

U GAM
U GAM
U GAM

GAM
GAM

U GAM
U GAM
U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 3

SUMMARY DATA SECTION
Page 14

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

SDG 7989 Client/Case no Hanford SDG K2298

Contact N. Joseph Verville Contract No. SOCW23 AOO

Lab sample id 5009022-03 Client sample id J1C1F6

Dept sample id 78,2-003 Location/Matrix 618-l0-2TrenchSoi, Gridl SOLID

R ceived 09/02/10 Collected/Weight 08/27/10 08 :30 1461

% solids 94.1 Custody/SAF No RC-154-034 RC-154

Lab id B

Protocol Hanfordl
Version Ver 1.0

Form PVD_ S
Version 3.06

Report date 09/27/10

B-88
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Rev. 0

Sample: J1CIF7, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2298

7889-004 JIClF7

DATA SHEET

rontact 04 Joseyh VervilIe

Lab .aple i0Q22-04
D0pt eampla id 788-04

Received 0-/2 0
=m cl ide 93.

Clieot /Ceee no H nfor x

Cotract No. 500W23 A

Client rample id

Location/Matrix
Co'llar ..d/WeightCuty/A 0 1 RC- 4. RC-174

RESULT 2a ERR

pCi/9 (COUNT)
MDA RDL QUALI-

pci/g pCi/g ?IRO

Iritiu;m

Carbon 14
TechnetiunM 99
Uranium 233/234

Uranium 235
Uranium 238
Plutonium 238
Plutonium 239/240

Potas&ium 40

Cobalt 60

Cesium 137
Radium 226
Radium 228
Europium 152
Europium 154
Eurpiue ~155
T .ori'm 228

Thoriur 232

UAnium 238
Americium 241

L618- 0 & 61-11

I0028-i7-8

14?62-7?- S

14133-76-7
10-233/234

2500 111796,11
U-28
13981-16-3

?U-230/240

13966-00-2
10198-40-0

1 045-97-3
E3982-63-3

15262-20-0

04683-23-9
1550-10j-1

14391-16--3

14274-82-9

TA-232
151.17- 96 -
U-238

14596-1 -2

-1.17

0.427

0.325

08-

0,526
0...61
0.54

12.2

U
0.078
0.425

0.658
U

U

U

0.630
0.658
U

U
U0

.7 3.09

0.55 0.902
0.17 0.394

0.20 0.252
.080 0. 05

0.27 0.252

S. 16 0. 296
, - 0.205
0J-2 0.291

0.035
0.032 0.036

0.061 0.062

0.15 0.15B
0.087

0.122

0.098
0.044 0.043

0.15 0.15B

0.1709

4.20

0.261

10.0
1.00

15.0
1.00

1.00

1.200

1.00

0. 5
0.100

0100
0.200
0.,100

0 .100
0.100

U; H
U C

U

U Pu
U FrJ

GAM
U CAM

GAN

GAM

GAM

T GAM

U GAM

C AM

GAM

G0.AM
C GAM

U GAM

U GAM

Soil In-PrOce.S9

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 15

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

.,D{3 29

ANALYTE CAS NO TEST

LRb id ___

Protocol Ianfordi

Version erfi

Form DVD-2S

Version 3 .0O

Report date qo (72j

Field Remediation -

B-89
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Sample: J1CIF8, Radionuclides

7889-005

EBER L INE S E RVI C E S / R I CH MOND
SAMPLE DELIVERY GROUP E2295

DA TA SH E E T
JiCiFS

SDG 7889

Contact N.ri
Client/Case no Kangph

Contract No. B00W235A00

Lab sample id C090 -05
Dept ample "d2,89 ._

P csm d 09/02/10
I soldA 9462

iant anple id
Loaton/Matrx

cuatody/SAF Noa

618-10-2Tren .hoi 1r 4i 0D

RC-154-034 RC-11s4

RESULT 2* ERR MDA RDL QUALI-

pCi/g (COUNT) pCi/g pCi/g FIXRS TXST

ritiun
Carbon 14

Technetium 99
Uraniu 233/234
Uranium 235

Uranium 235

Pltcniun 238
Plutonium 29/240

Potassium 40

Cobalt 60
Cesium 137
Radium 226
Radium 226
Europium 152
Europium 154
Europium 188
T .niun 228IF

Uranium 235

Uranium 236
Amariiun 241

10028-178
14762-75-5
14133-76-7
U-233/234

U- 238

13981-1 -3

PU-239/240
13966-00-2
I0IR-40-0

10045-97-3

13982-63-3
15262-20-1
14683-23-9
1885-10-1
14391-16-3
14274-P2-9
TF-232
1-117-96-1

U-238
14596-10-2

-2.3
0.333

-0.022

0439

0.133
0 522

0. 030
0.121

12 . 6

0.059
0 90
0.674

U

0.609
0.674

U

U

1.8 3.32
0.60 0,8999
0.15 0.433
0.22 0.210

0.13 0.254

0.22 0.210

0.12 0.289
0.12 0.231
0,r70 0 250

0.225
0.028 0.029
0.048 0-042
0 .13 0.104

0 .0613
0 077
0 ,067

0.035 0.031
0.11 0.104

0.176

2.84
0036

1C.0
1.00

15.0

1.00

1.00
1.00

1.00

0.050

0 ,100
0.100

0.200
0. 100
0.100

0.100

U N
U C

U TC
U

U U

U
U PU

U U
GA

U
GAM

U GAM

U nAN

U GAM

GA.

U GAM

U
U GAY

616-10 a 618-11 F Ied Remediaton - il n-Procea

DATA SHZBTS
Pag 5

SUMARY DATA SECTION
Page 16

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

SDG 312288

CAS NO

Lab id SBRLNE
Protool 14 nfordl

Version Ver 1.
Form DVD-DE

Version 3.0
Report date 09/27/10

B-90
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Sample: JC1F9, Radionuclides

EBERLINE SERVICES/ RICHMOND
SAMPLE DELIVERY GROUP K2298

DATA SHEET

ContaCt N. J'seph Vervi1e
client/case no Hanford

Contr-act No. 00W235A00

Lab samp2e 1d 0009022-06
Dept oample id 79-00

% solid 94.7

Client oaImple id

Collected/Weight
Cuotody/CAF No

61R10-2TrnChCoil r d 

P.- 4 34 RC-164

RESULT 2a ERR MDA RDL QUALI-
pCi/g (COUNT) PCi/g pCi/g FIERS

Triti L,
Carbon 24

Technatium 99
Uranium 2.33/224
Uranium 235

Uranium 238
P utoniLm 236
Plutonium 239/240

tacium 40
Cobalt 60
Cesium 137
Padium 226
Radium 226

Suropium 152
Eurnpium 154

buropjum 155
Thorium 22B

Thorium 232
Uranium 235
Ujranium 236

Americium 241

10029-27-6
14762-75-5
14133-76-7
U-21 /234
:5117-96-1
U- 236

13961-16-3
PU-239/240
13966-00 2

20198-40-0
10045-97-3
13962-63-3
15262-20 -1
14683-23-9
15585-20-1

14391-16-3
14274-82-9
TH -232
1517-96-1

U-238
14596-10-2

-0.642

0.469

-0.100
0.596
0.060
0.629

-0.029

0,029

13.0

C.365
C.746

U
t1
U

0,606
L. 746

U

U
U

1.7 291
0,76
0.13 0 385

0.27 062K3
0-081 0.307

0.27 0 253

0.17 0 83
0.11 0.218
0,50 0,225

0-019

0 .052
0,050 0,045
0.099 0.082

0.055
0,062

01. 5
035 0.031

0.099 0.082
0.135
2.48

0 .146

1.0
1, 0

15. 0

.00
1.00
1.00

2.00
1.00

0.050

0.100

.200

0.300
0.100

0.200

23 F
U C

U
U U

U PU

GAI-

U GA

U GAM
GAM

GN4
U GAM

U GAM
U GAM

GAl.
GAM

U GAM

U GAM

U GAM

.6-CO1 & 6 C-1 I Field Remediation soil In-Proce.. C

DATA SHEETS
Pace 6

SUMKARY DATA SECTION

Page 17

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

7889-006 J1ClF9

SDG K2296

ANALYT8 CAS NO TEST

Lab Id t! F 2E

Protool arford

Laor 1oe E:9.

B-91



Sample: J1C1 H0, Radionuclides
E B E R L INX S E RV I C E S / R I C H MOND

SAMPLE DELIVERY GROUP X2298
7889-007

DATA SH EBT

SDG 789

ontt N. oseph Verville

Lab :amplo 1d S009022-0
Dept anple id q 9-00'

Reoeived 09/02/0
I aolids -45.

Clien'/Ca.- n.
Contract

lier. sarple ad J1CHO
Looati' 41a rix US-l

CutodySAF No RC2.54

NOr 500E235ASDG

-2renh1 ~ d' SOLID
10 0:5 8 44. 2
-D34 

RESULT 2o ERR MDA RDL QUALI-
pci/g (COUNT) pCi/g pCi/g FIERS

Tfitium

Carbon 14
Teohnetiua 99
UraniuO 233/234
Uranium 235
U~aniun 2398
Plutonium 238

Plutonium 235/240
Potassiu 40
Cobalt 60
Cesium 137
R diu 226
Radium 228

uopum 152
8uropium 154

8urcium 155
Thooium 228
Thorium 232
Uranium 235

rium 239

A ericiui 241

10028-17.9
14762-75-5
1413^ - -

T- 233/234

U-23
13981-16-3
PU- . 0/2 0
13966-00.2
1019- 40-0

10045-97-3
139P2-63-3
15252-20-1
14683 -23 -9

14391- 16 3
14274 -02 -0

Ti-232
1117-6-1

U-23 0
14596-10-2

0.540
,5

G0, 21
0. 652
0.036
0.919
0
0.038

12,0

U
U

0.583
3.626

U

ii
U

0.574
0.626
U
U
U

1.8 3.11
0.55 0.693
0.15 0.419
0.30 0.227
0.072 0.275
0.36 0,227
0.15 0.367
0.077 0.293
0.47 0,207

0.018
0.018

0.040 0.038
0.10 0.0092

0. 040
0.064
0.056

0.026 0.023
0.10 0.0092

C .104

2.42
0.032

10.0
1.00

15 0
1.00
1.00
1.00
1.00
1.00

0.050
0100
0.100
0.200
0 .100
0,100
0.100

U H
C

U TC

Ul U
U

U U
U 7 1)
U PU

GAN

13 GAM

U GAM

,AM
GAM

U
1) GAM

U CAM
GAM

GAM

U GA

U
U

619- 10 - 618-.1 Fiold RemC F tiom - Soi ,-Pro

DATA SHEETS
Page 7

SUMMARY DATA SECTION
Page 18

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

JiClEC

ANALYTE CAS NO TEST

Lab 18 EBRLG
Pro-ocol Ianord
Version Ver 1. 0

for- 1)VP-L

Pepor dat 09//1

B-92
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Rev. 0

618-10-2 Test Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1C1K5, GEA

81302010 11:51:27AM

a2 Apexna
Analysis Repom for RCF25452

J1C1K5 SAF:RC-154 618-10-2 TRENCH SOIL GRID #1 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample identificatin
Sample Description
Sample Type

Sample Size
Facility

RCF25452
JICIK5 SAF:RC-154 618-10-2 TRENCH SOIL GRID #1 250g aG JAR
Non Standard Geometry

3-520E+02 grams
Default

Sample Taken On
Acquisition Started

Procedure
operator
Detector Name
Geomery
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channes)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

82712010 8:13:00AM
83012010 1051:13AM

: Non Standard Geometry
RCT
GEA2703
Non Standard Geometry
3600.0 seconds
3600.9 seconds

0,02%

300
:40 - 4096
40 - 4096
1000 keV

24/2010
3110/2010
GEA2703 NONSTD 03101OEffcal SN80398-238

6058

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pcilgrams) Unceffainty

K-40

RA26d
T--32d

j. 953
I 995
0.348
0.598

5.-9 00
4.9
1. 9 -91
1.76-, 9l

2.19E 02
3. 1IE-2
3.57E-92

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

PaeI <if 4

0AIUTATIVE ONLY

B-93



Sample: JIC1K6, GEA

.J Apexw
8130/2010 1151:32AM

Analysis Report for RCF25453

J1CiK6 SAF:RC-154 618-10-2 TRENCH SOIL GRID #2 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Description
Sample Type

RCF25453
J1C1K6 SAF:RC-154 618-10-2 TRENCH SOIL GRID #2 250g aG JAR
Non Standard Geometry

Sample Size
Facilty

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

3.940E+02 grams
Default

8/27/2010 8:20:00AM
8/3012010 10:51:19AM

Non Standard Geometry
RCT
PGTWHITE
Non Standard Geometry
3600.0 seconds
3600-6 seconds

QUALITATIVE ONLY

0-02 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Caibration Description

Sample Number

: 3,00
:40 - 4096

40 - 4096
1,000 keV

3/10/2010
3/15/2010
PGTWHITE NONSTD 031010 Effcal SN80400-238

:6059

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

K -40
PB-212

TH-232d
X U1-235

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Pageo 144

3.1973
0. 710
0.789
0.991
0 .53 7

5. 47E+00
1. 74E-01
I.74K-Cl
1. 68K-Cl

6. 57E-01
2.72E-02
2.61E-02
2.14E-02

B-94



Sample: JIC1K7, GEA

Apex
81302010 11:51 A41AM

Analysis Report f RCF25454

JICIK7 SAF:RC-154 618-10-2 TRENCH SOL GRID #3 250g aG JAR

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

Sample Size
Facilty

Sample Taken On
Acquisition Started

RCF25454
J1C1K7 SAF:RC-154 618-10-2 TRENCH SOIL GRID #3 250g aG JAR
Non Standard Geometry

3.91 OE+02 grams
Default

8/27/2010 8:30:00AM
8/3012010 10:51:25AM

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
IdentIfication Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

Non Standard Geometry
RCT
REGIE02
Non Standard Geometry
3600.0 seconds
3600.3 seconds

0.01 %

3.00
40 - 4096
40 - 4096
1.000 keV

7/29/2010
3/2712010
REGE02 NSTD 0326 1Cal 80398-238

:6060

INTERFERENCE CORRECTED REPORT

Nuchlde Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCilgrams) Uncertainty

K-1 0 911 . 62E+00 6 92 1

x EU-1%;
PR-212

TH-2321d

0341
0 998
0,786
0.990

S.77-0I

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Page I of 4

QUAU i i V E ONLAY

2,6 BE-G2
2,J4E-02
2.21E-0
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WCH-431
Rev. 0

Sample: J1C1K8, GEA

W/30201 1:02:46PM

~.Apex

Analysis Report for RCF25455

JIC1K8 SAF:RC-154 618-10-2 TRENCH SOIL GRID #4 2$Oq aG JAR

r1g I uf4

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Description
Sample Type

Sample Size
Facility

RCF25455
J1CIK8 SAF:RC-154 618-10-2 TRENCH SOIL GRID #4 250g aG JAR
Non Standard Geometry

3.890E+02 grams
Default

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

&27/2010 8:39:00AM
W30/2010 12:02:32PM

Non Standard Geometry
RCT
GEA2703
Non Standard Geometry
3600.0 seconds
3601.0 seconds

QUALITATIVE OlY

: 0.03 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Descrption

Sample Number

:3.00
40 - 4096
40 -4096
1,000 keV

2/4/2010
3/10/2010

GEA2703 NONSTO 03101OEffcal SN80398-238

602

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCllgrams) Uncertainty

K-40 0.983 ?.32E+00 8.17E-O!
RA-226d 8 0.714 1.97E-01 3.28E-02
T-H-232d 0.824 2.67E-01 3.76E-02

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-96



WCH-431
Rev. 0

Sample: J1C1K9, GEA

An adysis Report for RCF25456

JICIK9 SAF:RC-154 618-10-2 TRENCH SOL GRID #40 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Descripion
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

RCF25456
JIC1K9 SAF:RC-154 618-10-2 TRENCH SOIL GRID #4D 250g aG JAR
Non Standard Geometry

3,940E+02 grams
Default

8127/2010 8:39:00AM
8/30/2010 12:02:37PM

Non Standard Geometry
RCT
PGTWHITE
Non Standard Geometry
3600.0 seconds
3600 6 seconds

OUALITATVE ONLY

0,02 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

3.00
40 - 4096
40 - 4096
1.000 keV

3/10)2010
3/152010
PGTWHITE NONSTD 031010 Effcal SN80400-238

: 6063

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

B-2 12
RA-22nd

x U235

0. 972
0.71C

,547

7 , 5 + Cc
2.09E-01
1.99E-01i
1 1,2E -0 1

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

3.0E-02

2. 6CE-02
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Sample: J1C1L0, GEA

-.2 Apex-
"13/20 10 1:03:00PM

Analysis Report for RCF25457

J1C1L0 SAF:RC-154 618-10-2 TRENCH SOIL GRID #5 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identificalion
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Staned

Procedure
Operator
Detector Name
Geometry
Uve Time
Real Time

Dead Time

RCF25457
JICILO SAF:RC-154 618-10-2 TRENCH SOIL GRID #5 250g aG JAR
Non Standard Geometry

3,960E+02 grams
Default

8/27/2010 8:48:00AM
830/2010 12:02:43PM

Non Standard Geometry
RCT
REGIE02
Non Standard Geometry
3600.0 seconds
3600-3 seconds

001 %

QUALITATIVE ONLY

0s
Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

3.00
40 - 4096
40 - 4096
1,000 keV

7/29/2010
3/27/2010
REGE02 NSTD 032610Cal 80398-238

:6064

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Unceirtainty

K-40
PB-212
RA- 22 
T-232d

X< U-235

0.943
0.720
0. 672
0.989
0C. 543

5,47E+00
2 06E-01
2.59E-01

99E-01

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

PaeI of

6.76E-01
2.91E-02
2.77i-02
2.89E-02
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Sample: J1C1L1, GEA

_J. Apex-
830/2010 2:3818PM

Analysis Report for RCF25458

J1C1 Li SAF:RC-1 54 618-10-2 TRENCH SOIL GRC) #6 250g aG JAR

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

Sample Size
Faciity

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live lime
Real Time

* RCF25458
J1CILI SAF:RC-154 618-10-2 TRENCH SOIL GRID #6 250g aG JAR
Non Standard Geometry

3.610E+02 grams
Default

8127-2010 8:58:00AM
8/30/2010 1:38:04PM

Non Standard Geometry
RCT
GEA2703

3p00,0 seconds
3601.0 seconds

Dead Time

QUALITATIVE ONLY

: 003 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibraton Description

Sample Number

3.00
40 - 4096
40 -4096
1.000 keV

2/4/2010
3(1012010
GEA2703 NONSTD 03101OEffcal SN80398-238

6069

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

11 V
D 7 3,0.733

>.333

1.09E-01
1. E01

3.16E-02
3.16E-02

3.5 E-0

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Page I of 4
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WCH-431
Rev. 0

618-10-2 Test Pit Chemical Analytical Results
Sample: J1C1F4, VOAs

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-28W-3041

WC-Hanford,-inc. Project RC4154

2620 Fcrmni Avenue Project Nurrier: K-1298 Reporte&:
Ricliland WA. 99354 Pro ject Managcr: Joan Kess;ner 09/17,12010 11,44

JCIF4
1009020-01 (Soil)

Anyi ResultarndQualific Limit Units Difution Batch Prrpared Anayred Menthod

Lionville .lAboratOry

Volatile Organic Compounds by SW846 8260B
1,1,1-Trichloroethane

1.1 2,2-Tetrachlorocthane

1, 1,24Trichlorocibane
1_O-Dichloroethane
1, I-Dichloroethene
1-2-Dichloroethanm
1,2-Dichloroethene (total)
1,2-Dichloropropance
2-Butanone

2-1exanonte

4-Mcthyl-2-pentanone
Aceton*
Benzene
lBrornodichloromcthane

Bromoform
Bromomethane
Carbon Disuffide

Carbon Tctrachloride
Chlorobenzene
Chloroethane

Chlorofonn

Chloromathane

cis- 1.2-Dielfloroethene
cis-1,3 -Dichloropropenc

Dibrornochloronelhane

Ethylbenzenc

Methylene Chloride

Stywene
Tetrachloroethene

traii-1,2-Dichloroethene
Toluene

trans- 1.3-Dichloropropene

Trichloroethne

Vinyl chloride
Xylenes, total

Surrogae: 1,2-DIchiourthane-d4
Surrogale: Tdene-d$

Surrogate: 4-Bromofluorobennew

5,27 U
5-27 U
5.27 U

527 U
517 U

6.32 U
5.27 U

5.27 U

126 U
12.6 U

12.6 U
51.1

5.27 U

632 U

5.27 U

10,5 U
5.27 U

5.27 U

5.27 U
10.5 U

5.27 U

10,5 U
5.27 U

5.27 U
5.27 U

5.27 U
6,32 U
5.27 U

5.27 U

527 U
5.27 U
5,27 U

5.27 U

10.5 U
5.27 U

105 %
95%

120 %

5 27

5,27
5.27
5,27

5,27
6.32

5,27
5.27
12.6

12.6
12.6

12.6

5.27

6.32
5.27

10.5

5,27
5.27
5,27

10.5
5.27
10.5

5.27
5.27
5.27
5.27
6.32
5.27

5.27
5.7
5.27
5-27
5.27
10.5

5.27

63-151
69-140
66-122

ug/kg dry

ugkg dry
ugkg dry
ug/lkg dry

ug/kg dry
ugkg dry
ug) g dry
uglkg dry

ug&g dry
ugwkg dry

ug/kg dry

ugOg dry
ug/kg dry

Ug&kg dry
ugig dry
ugkg dry

ugl~g dry
ug'g dry
ug/kg dry
ugAkg dry
ug/kg dry
ug&kg dry
ug/kg dry
ulkg dry

ugfg dry

119kg dry
ug/kg dry

ug/kg dry
ug'kg dry

ugkg dry

ug.kg dry
ugkg dry

ug/k dry

ugkg dry
ugkg dry

L009181 09/07/2010
L009181 09/07/2010
L009181 09T 7/2010
L009181 09/07/2010
L009181 09/07/2010
L009181 09Y07/2010
L009181 09/0712010

L009181 09/07/2010
L009181 09/07/2010
L009181 09/07/2010
L009181 09/07/2010
L009181 09/07/2010

L009181 09/07/2010
1,009181 09/07 2010
L009181 09/07/2010
L009181 09/07/2010

1009181 09/ 7/2010

L009181 09/0712010

1009181 09/07/2010
1.009181 09/07/2010

L009181 09/07/2010
L009181 09/07/2010
L009181 09/07/2010
L009181 09/0712010
1.009181 09107/2010
L009181 09/07/2010
L009181 09/07/2010

109181 09/07/2010
1009181 09/07/2010

009181 09/07/2010
1009181 09/07/2010
1009181 09/07/2010
L009 181 09/07/2010
L009181 09/07/2010
L009181 09/07/2010

09/07/2010

09'07/2010

09/07/2010
09/07/2010

09072010

09.07/2010
09/07/2010

0910712010

0907/2010

09/07/2010

09/07/2010
09107/2010

09/07/2010
0907/2010
09/07/2010

09107/2010

09/07/2010
09/07/2010
09/07!2010
0907/2010
09107/2010

09/07/2010

09/07/2010

09/07/2010

09/07/2010
09/07/2010

09/07/2010

09/07/2010
09/07/2010
09/07/20 10
09/07/2010

09/07/2010
09/07/2010

09107/2010

09/072010
L009181 09,07/2010 09.07/20J0
L009181 09/0M2010 09/072010
L009181 09/07,2010 0Q7.2010

8260B
8260B
8260B
8260B
8260B
8260B

8260B

8260B
8260B

8260B
8260B

8260B

8260B
8260B

8260B
8260B
8260B
8260B
8260B

8260B
826GB
8260B
826011
8260B

8260B
8260B

8260B
8260B
8260B
8260B

8260B

8260B

8260B

8260B
8260B

826OR
8260,0
8260B

0s

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Sample: JICIF5, VOAs

vtz~p ! 264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fa; 610-280-3041

WC-Ilamford, Inc.
2620 Fermi Avenue
Richland WA, 99354

Project RC-154

Project Number: K2298

Project Manager: Joan Kessner

JiCIF5
1009020-02 (Sol)

Rqxoning

Aesay and Quaifr Lii Units Diltion Batch Prepared Anayaed Method ]
Lionville Laboratory

Volatile Organic Compounds by SW846 8260B
I,1,1-Trichloroathane 518 U

1,1,2,2-Tetrachloroethane 518 U
I,1,2-Trichlorctwhanc 5.18 U

[1-icbloroethaae 5.18 U
1,1-Dichloroethenr 5.18 U

12- Dichloroethane 6.21 U

1,2-Dichloroethene (total) 518 U
1,2-Dichloropropane 518 U

2-llanone 12A U

2-Hexanone 12A U
4-Mctfyl-2-pentanone 12.4 U

Acetone 10.7 J

Benzenze 518 U

Brolnodichloromechane 6.21 U

Bromoforn 5,18 U
Bromomerhane 10.4 U
Carbon Dis-ta ide 5 18 U
Carbon Tetorahloride 5 18 U

Chlorobenzcne 5.18 U

Chloroethane 104 U
Chkoroform 5.18 U

Chlororrthane 10.4 U

cis-l,2-Dichloroethenc 5.18 U
cis-13-Diehloropropene 5.18 U
Dilromochloromethane 5.18 U
Edhylbenzcne 5.18 U
Medhylene Cblodde 6.21 U

Sryree 5.18 U
Tetrachloroethene 5,18 U

tan-1,2-Dicbloroether 5.18 U
Tolhtine 5,18 U
tras-1,3-Dichloropropene 5.18 U
Triclhlorocthce 5,18 U
Vinyl chloride 10.4 U

Xyleres total 5.18 U

Surrgate: 1,2-Dhchfroethnne-d4 95 %
Surrogate: Toluene-38 94 %4

Swrrogate; 4-Hreojiuorobenzene 116 %

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Reported:
09/17/2010 11:44

ug/kg doy'
ug/kg dry

rgkg dry

ug-g dry

g 1g dry

Hg/kg dry

ug/kg dry
ug/kg dry

ug/kg dry

ug/kg dry

ag/kg dry
rig/g dry

ug/kg dry

rig/kg dry

ug&kg dry

ugwg dry

ug/lkg dry,

rig/kg dry
ug/kg dry
Ug/kg dry

rg/kg dry

ag/kg dty

rig/g dry
ag/kg dry

Ig/kg dry

rig/kg dry
rig/kg dry
ug/kg dry

ag/kg dry

rig/kg dry

rig/g dry
ag/kg dry

ugleg dry
ug/kg dry

5.18

5,18
5.18

5.18

5.18

6.21

5.18
5.18
12.4

12.4

12.4
12.4

5.18

6.21
5.18
10.4
5.18
5.18
5.18

104

5.18
10.4

5.18
5.18

5.18
5.18
6.21

5,18

5.18

5.18
5181

5.18

5,18
10.4
5.18

63-151

6-140

66-122

009181
L009181
1-009181
1,009181
L.009181

L009181

1.009181
L009181

L009181
L009181

009181
009181

L009181

009 181
L009181
11009181

L009181

1,009181

009181
L009181

10(9181
.009181

L009 181
100,9181
L009181
[.009181
L00981

009181
L009181

IW009181
1009181
L009181
L0091 81
L009181
[.009181

2009181

£009131

2009131]

09/07/2010
09/07/2010
09/07/2010
09/0720 10
09/07/2010
091072010

09/07/2010
09/0712010

09/07/2010
09/0712010
09/0712010

09/07/2010

09/07/2010
09/07!2010
04/07/2010
09/07/2010
09/07/2010

09/07/2010

09/07/2010
09/07/2010

09/07/2010
09/0732010
09/0712010

09/07201 (1
09/0/2010

9/07/2010

09/07/2010

09/0712010

09/07/2010
09/0712010
09/0712010
09/07/2010
09/07/2010
O9/07/2010

09/07/2010
09/071?010
09 47/2010

09/0W20/0

09/07/2010
09,07/201 G

09/0712010
09/07i2010

09/07/2010
09/0712010
09/07/2010

09/07/2010
09/07;2010
09/07/201()
09/1712010
09 0712010

09/07/2010
09/0712010

09/07/2010
09/07/2010
09/07/2010

19/07/2010

09/071/2010

09117/2010
09/07/2010
09/0712010
09107/2010

09'97/2010
0907/2010

09/07/2010
09/07/2010
09<0712010
09/07/2010
09/0712010
09/07 2010

09/07/20 10
09/0712010
09/07/2010
09/0712010
09/07/20/0
094/2/2010
09 20 10

8260B

8260B
8260B

826011

8260$
8260B

82601

8260B
82608
8260B

8260B
82608

8260B

8260B

8260B

8260

8260B

8260B

8260B

8260B

8260B

8260B
8260B

8260B
8260B
8260B
82608

8260B

82601B

82608
826GB

826013
82.60R
32608

32 08

B-101



Sample: JICIF6, VOAs

WC-Hlaford Inc.
2620 Frma Avenu

1Ritlard WA 99354

264 Welsh Pona Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610/280041

Reported:
09/17/2010 11:44

Pioject: RC-154

Project Niter: K2298
Prjetel Maagetr Joan Kessner

JICJF6
100902003 (Soil)

RepaTing

Aatte R t ad Qualifue Limit Un its Dilation Batch Prepared Apayzd Mth

Lionville Laboratory

Volatile Organic Compounds by SW846 8260B
II,1-Triehioroalsane

1,1,2'-etracloroehate
112- richlorethane

1,1-DtchloroetlhTan

1,1 Dichlnrettene

I,2-DPchloroetbane
1,2-Dichloroetlene (total)

1 ' l-Dc ropropane
2-B utanoao
2-Hexanone

4-.MettyI-2-pentanone
Acetone
Bezerte
Bronodichloronetlhane

Brornaform
Brotrometliane
Carbon Disulfde
Carbon retracbloride
Chlaeobanzen'e
Chltroethane

Cnkronmethanc

cis-l2-Di hloroethence

cis-,-Dichloropropene
Dibromo loromethane
Ethylene

8 n ylene Chloride

Syrertn
aeracl r beene

1ao,2-flirirense

Thltarne

trars-1,3-Diebtloropropene

Trichloroetlicne

Vinyl chlortde
Xykenna, total
Surrogote: 1,2Dtcltoroe/awme-4
Sarrogcar: Thltcnedr8

Lar-ogote: 4.Brmoflnoroben rnte

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

414 U

4.4 U
414 U
4.74 U
4.74 U
5.69 U

4,4 U
4.74 U

11.4 U

114 U
114 U

69.2
4.74 U

5.69 U
4.74 U

9.48 U
4.74 U

4.74 U
4.74 U

9.48 U

4.74 U

9.4 U

4,74 U
4.74 U

4.74 U

4.74 U
5.69 U

4.74 U
4.74 U

4.74 U
4.74 U
4.74 U

414 U
9.48 U

4.74 U

104%

90%

111 %

Ug/kg dry

Ug/kg dry
ug/kg dry
ug/kg dry

tg/g dry

ag/kg dry
ug/kg dry
Ugkg dry
ug/kg dry

agk dry

ag/kg dry

ug/kg dry

UgU dry

gg dry

ug/kg dry
ug &g dry

ug/kg dry

ag/k dry

ug/kg dry

Ig/kg dry

ug/kg dry

uglkg dry

ugl"g dryagg dry
ag/kg dry

ug/kg dty

ug/kg dry

Ug/kg dry
agkg dry

a g/kdy

ag/kg dry
ug/g dry

ugg dry

ag/kg dry

4.74

4.74

474

4,74

4,74

5,69

4,74

4,74

11.4

114

114
11.4

474

5.69

474

9.48

474

4 74

474

948

4.74

9.48

4.74

4,74
4.74

4,74

5.69

4.74

474

4.74
414

4.74

4.74

9,48

4.74

61-151
68-140

66-122

L09181

1. 181
f009181

S009181

1009181
L009181

L009181

L009181
L009181
14)9181
1009181
L009 181
L009181

L009181

[009181
L009181

L009181

11009181

1009181

[009181

L009181

L009181

L009181
L009181
L009181

LOG9 181
L009181

[009181
L009181

L009181

L009181
L009 181
.009181

L009181
L009181

L/009181
L609181
L009181

09/07/2010
09/07/2010
09/07/2010
09 /07/2010
09/07)2010
09/07/2010

09/07/2010
09/07/2010
09/07/2010
09/07/2010
09/07/2010
09/07/2010

09.3)7/2010
09: 7/2010

09/07 2010

09/07 010
09/07/2010
09/0/2010

09/07/2010

09/07/2010
09/07/2010
09;07/2010

09/07/2010
09/07/2010

09/07/2010

09/07/2010

09/07/2010

09/07/20 10
09/012 010

09,07/2010

09/07/2010

09/07/2010

09/07/2010

09/07/2010
0937/201

09.07/20/C
09/07/20W0

09/V7'20/O

09/07/2010

09/ 7/2010

09/07/2010
09/07/2010

09/07/2010
09/07/110
09017/2010
0917/2010

09/07/2010

09/07/2010
09/07/2010

09/07/2010

09/07/2010

09/07/2010

09107/2010

09M71/2010
09/0OG2010
09/'07/2G 10
09/07/2 10
09/07..D10
09/07/2010

09/07/2010
09,/)7,2010
09/07/2010
09/07/2010
09/07/2010
09/07/201
09/07/2010
09/07/2010
09/ 7/2010
09/07/2010
09/07/2010
09/07P2010
09/07,20 10
09/07/20 10
0/072 10
09/07/2010
09/07/20/0

82601
8260B
826013
8260B
8260B
8260B
82B0B
82608
82608
8260B
8260B

8260B
8260B
8260B
8260B
8260B
8260B
8260B
82601
8260B
82608
8260B
8260B
82608
8260B
8260B
82606
8260B
82608
8260B
82608
8260D
82608
82608
82608
8260B
8260B
8260B
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Sample: J1C1F7, VOAs

WC-lan1rd Inc.
2(62U Fcrmri Avenrue

Richlard WA, 99354

264 Wtfslo Pool Road
Eoo, PA 19341

Phornr: 610-280-3000
Fa: 610-280-3041

Reported:

Wit 7PM 10 1144

Projec RC-154

Project Numrbr K2298

prject Managetr kan Kwzsn"r

J1CIF7
1009020-04 (Soil)

Rqxtill

RsAt and (ualifirr rr0ti Dflution Iaich Prcprr d A ayzrd Methd

Lionvile Laboratory

Volatile Organic C rnpound8 by SW846 826M
1,1-1Trc~hc~rhl m r 4.64 U

1,l,2,2-Tctac~ rrhanc 4.64 U-

1 .2.Trich] xOjrrrr 142 U

1, -DnihfuroctaLlnW 4.64 U

1,1-Drc there 4.64 U

1,2-D1chkii-octhane i.57 U
1,2 Dic henome(totall 4.4 U

1, u-Dilsppare 4.64 U

2-Hutanone l 1U

2-lfximn 1I. UV

4Mcrthyl-2-pcntnone ta U

Acetone 42.9

11Cnarie 4.64 U

BTomdichornc-thane 5.37 UT

flfofbm 4.64 U

Blomnom -- o 9,28 U

Catrbon 1 -ii11C 4.64 U

Carbon Trachkride 4.64 U

Chlorobcnzenc 4.64 U

Cornethane 9.26 U

C' fr(ofl 4,64 U
Chrnrrahan 9.28 U

cii- .2-Di. lo-, 0,re 4.64 U

cis- ,3-Diclierupropee 4.64 U

Dihmrmochlommethane 464 U

Ehy1benze 4 64 U

MNetlhyrn Chride 557 U

Sircrn 4.64 U

Tetrachlomethene 4.64 U

tran-1,2-Dichlorocthime 4,64 U

Toluen 4 64 U1

trans1 ,3-Dikhkor.popne 4 64 U
Trirhlrmetleme 4.64 U

Vinyl chloridr 9.28 C

Xynvles. wuI 464 U

Aurrogak: 1.21-Djkh&,rw hane4 107 %

Sli ur2ogaf: y ed6 92 6

:3 %

4.64

464
4.64
4 64

4,64
5 57
4.64
4 64

11.1

114i

4,64

5 57
4,64
9.28

464

4 61

4,64

9.28
4.64

928

464

4.64

4.64

4,64

5.57
41,64

4.64

4.64

4.64

4,64

4.64

9.28

4.64

63-.51
63,140

661547

'K4g dry

up4kg dry

ugZg dry
u:ge dry

lilg dry

ugikg dryazgkg /0y

Ug1 g dry
uigg dryt1g

4
4gdry

ug/'kg dry

ukgig dry

V'kg dry

ugIg dry

ugi~g dryurg4g dry

1,43g drv

dry

u&igg dry

ug'g dry

ug1kg dr Y

uglkg dry

ugkg dry

ug'kg dry

ugkg dry

ugkg dry

urgqg dry

Ug&g dry
ugvgr dry

1, 09181 09,07,2011 09.4)7,20110

009181 09.07'2010 W907/2010

L009181 09.07/2010 09,07,2010

1009181 09407/2010 09/07/2010
$lg9181 ,907/201W. 19/072010

LW9181 09.07/20 10 09/07210
S0019181 I19,07/2010 0%172010
1009181 09/07/2010 09/0712010

bL0"181 09.07/201 09.07/2010
11119181 09107/2010 09/072010
1009181 09.37/2011 0907;2010

UX019181 19/07/2Oi 09,072010

10(9181 09i07/2010 09/07,'2010
L609181 09.07/2010 09;/72010
1 19181 09107/2110 09,0712010
009181 09/07/2010 O9W07/2010

1_009181 9/07/20 10 09/072010
L009181 097072010 09/0712010
1009181 09107/2010 (1907.2010

Lo91 81 09107/2010 09072010
1 j109181 09107/2010 09W7/2010
L009181 09/072010 09,07/2010
L09181 09o7/2010 09,0712010
1009181 09/072010 09:07/2010
11091 1 0907201(1 (9.17/2010

L009181 09/07.2010 090712010
L009181 0907/2010 917/2010

L009181 09107/2(10 09/07/2010
L009181 09107.2010 09.0712010

ILD091811 091/2010 (9072010
I)0918 1 09,07/2010 o9072010

L009181 09107:2010 09:07/2010
009181 (1910712010 09107/2010

0991$1 10'07/2010 09072010
1009181 19/07/2010 09)7/2010
1.1091) 096720)0 1907,2011
.069131 (079"10 09/ 7T010

LO91,)1 09 20D0 (9.i17 2010
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Anivtc

82603

826oft

8260B
8260B
8260B

8204

8260B3
82,60B
626013

826013
826(04

82604$

826013

826013
826(1,
8260B

82603

826014
826013
826013

8261B
826013
826011

8260B

8260B

82604
82603
8260o

8260B

826013

82603

8260B3
8260B

8260B

8260D

8260B
92603

8-103



Sample: J1CIF8, VOAs

A-

WC-Hnrrrford, Inc.
2.620 Ferr1 Avr.
Richland WA, 99354

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 61 280-3043

Proqjct: RC-154

Projc~t N4Imcr: K228

Prtjrd Mwiager: Joan Kessmr

J1CIp8

1009020-05 (Soil)

Rrmut and ialkfrs nrts Liirti Bad Puard Anahyzb

Liouville Laboratory

Volatie Orglanc Comipounds bry SW846 8260
31,1-Trchk601, tne 5.02 U

L2,2-TtrcLorhane 5.02 11

LIrichlom iflae 5.02 U

1,-Dichloroctln 5.(02 U

1,2-Dichtorotrba" 6.03 U

12-Dichloroethcri (tntal) 5.02 U
1 2-Dichtc-propanc 5102 U
2-Butanoe 12.1 U

2-14exanont 12,1 U

4-Methy1-2-pentanone 121 C'

Acetone 39.4

13emzenc 5.02 U

Broik1r14 han 6.03 U

flromoform 5.02 U

1MMornedUMn 100 U

Carbon IDilI1de 5.02 U

Carbon Tetraclride 5. 02 U
C1r1robrs<cri 5. 02 U
COlorceLhane 10.0 U

Caloroforrn i (2 U

CQdornmethlne 10,0 U

Cis. ,2-Dich 1rctherl 5.02 U

cis 1.3-Dich1or3propenr 5.02 U
Dibrwmochlroreane 502 U

Erhylbmnzer 5 02 U

.Me cyknc Th1oride 603 U

Styr-ne 5 02 U

Terachroemhere 5-02 U

trans,-1-Dichloroahene 5.02 U

Toluene 5,02 U

tnnmr1;3-Di1rprpne 5.02 U

Tric roctbne 5.02 U

Vinyl chinrtd 10.0 U

Xy Imes L-t 5.02 U
Surrogae: 1,2 D9c1vru'haad4 /07 5

S)0rrg : Thker dn 9 %4

Surrrogmuse: 4-&ro ro& n' 1/4
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R'0por4i4t
0917/2010 11:44

R1prri
Med I

ugkg dry

wrAg dry
ugg dry

tgikg dry

t4Il-g dryug/kg dry

ugkg diyug/kg dry

ugKg dry

tug dry

up1g dry
us&3 dry

og/kg dry

Ugig& dry"ug/g dry
ugg dry

ugkg dry

ulg dry

rrg/kdryugg dry
ug/kg dry

ue-Ig dry
u0g dry

ug'Ks dry
ugg dry

ugAg dry

ugg dry

ugkg dry

ug/kg dryugOgdry

ug/kg dry

ugkg dry

5.02
5-02
5.02
502

502

6303
5.02
5102

12,1

12.1

12.1

12.1

5,412

6,03

5.02
10.0
502

5,02

5,02

31MO
5102

10.0
5 02

5.02

5.02
5102
6 03
5 02
5 02

5.02
5.102
502
5 V42

100
5.02

63-151
65-140

66- 172

3,009181

LO09181

109181

1,009181

1009181
L009181
L009181

009181
10009181
L009181
L.009183

1.009181
LW09181

L009181

.009181
1009181

L009181
L0091811.009181
1L100181

L009181
1009381
1109181

109181

L09181

1009181

.003181

10(09181L009 181
L0I9M81

LOOM81
UN491 81

1(109381L.0181

2.009181

0907/2010
09172010
09/07210
09/072010
0907/2010
09/07/2010
09/0720 10
09107/2010

09/07/2010
09/300
09/072010
09/07010

09/1)72010
09/07/2110
09/0712010
09/07/2010
09/072110
09)072010
01714 2010
09/07/201
40.4712030

09.)7/2010
09107/2030
09/07/2030
09/07/2010
09)07/2010
09/07,2030
09/07/201 0
09/07/2010
09)07/2010

094.47)2014)
09/07/2030
09/07/2010
09/07/2010
09/0712010

0907.20/9

)9/1712010

09147 2010

09.07!2010

09(7.2010

0914)72)(10
09.072010
09'0721010
091)71110

0947'2010
09072010
0907,2010

I9 ?7/0 10

00)07210
09/0712010

091)07/2010
09017.2010
09107/2010
09.17/2010

09,07!2010
09,X)7/2010
09.)7.2010

09/07/2030
09107/2010
09/07/2010

09072010
090712010
0907/2010
69 07200

0072010
09:07,2010
09)07/2030
09/07/2030
09.)7/2030
091)7/2010
1.91272010

091372010

8260B3

82603B
82601B
8260B

8260B
82606

82603
82608

8260B

8260B
8260B

8260H
826033

82601
8260B8
8260B
8260B
8260B

8260H
826013
826013

8260B
8260

8260

8260B

82609
826033

826(08
826018

8260B
82603
8260R
826013

82603
82601

826013

826011

142608
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Sample: JC1F9, VOAs

2;20 1kei Aenue P

Rich0and WA, 99354 P

264 Wdsh Poof Road

Pbi 61.213139
f3x: 610.-28W3041

Proiat: R-54
mjc Nutaber: K2293

ACI F9
11109020-4)6 (3S4)

lxfAtA I nahl _ __ _ __ _ _ Un3s Dilution Batch Impind Anayzrd

Lionville LiboratiryI

NViafife Orni COmIlpo Is by SW$46 8260B
1.11 T1od3me 490 1U

l, er- 1loro,,-Inh 4.90 U

1i,-Trkdmk0eerr 4.90 U
4.90 U

1Dddroetttse 4.90 U

I 2tDichi~oohne 8 8 U

12-Didm3the (3nta) 4.90 U
3,2-Dichi&rpwpane 4.90 3)

33.8 U4.8 1.

1198 U

4 y n 588 U

49.3 UBe'nrbr [h00- 390 U

CrmchlrmhUan 490 UB vie 4 90 U

Carl, n 1.90 1

Ch ,rObn ze7l 4.90 U

ChrmothAn 9 81 U

Chlbmof thrn4.90 U

ChI rvmetiae 8CU

Dflchomeh 4.90 U

Medhy3n Ch1lkride 5.88 U

Styrme 4.90 1

4,90 U

orans I 2.Di)fgo3thne 4,90 U1

Tohb~n 4.90 U

tras-12-d~3pixterpn 4 1 U

Tri10hmmbene 490 U

V/jny1 ch3or4de 9.83 U

Xylenegol4.90 U

Surrga/e IDchlooethan4 04 %
Sjrno 49 01 Toed 93) %

.3og/ ,9Brwmrobzne 109 % 1

490

4.90

4.90
4.Y0

5.881

190
4.30

118

41.8

5318

4,90

4.9093

4.90

4.904,90
9.81

4.90

4.90

4.90

4,90
3,88

4.90
4.90

4,90

4904,90

4.90

9,81

IM-140
66-122

Jg dfy
ugig diy
ug/kg dfry

ug/kg dry
ugig dm

Ug 1 0 J

u9A3 dry

UAgg dry

u~A1 dry

ug~g ry

dry
rig/kg dry

ug/kg ry

ug~rg dry

uoa dy
ug/kg dry

rigkg dry

ugekg dry

rig/kg dryUg/g y

-ggY
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Reported;
319.!17/2010 144 I

Metbd

L009 18
11)(1911111
1.09381

1,009183

L009181

L009 18 1

L009181300911

£009383

£009381

£009383

£009383

1.009181
1.009181

£009183

1.009381
138391831009181

[U09181

V0091811.009181

3009181

3.009181

£009181
£009183

1.009181L009181,

1.009183

[009183

£009381

3,909181

1.309381
100918!1U09181

L370914

09077010
097/2 10
094372030

091072010
09)7 2010

09.02:010
007/2010

,017I2030
09/07/2030
09.0712010

119712030
00.0712030
09 '0712010

0910702010
09.07/2010

09/07/2030
09/07/2100
09107/7030
09/0717010
09107/2010
349/07/201(3

0910712030
09.07100
0910721700

09/07173310
09,10712010
09/07/10
09.0717010
09/0717010
0910712010
09/07030
09107/2010
09107/2010
09/07/2030

0937/2010
09.000

09/07/2030
09/07/2010
0910717010a
09/0712010
09107/2010
09/07,2030
09107/2030
09/07/7010
09107/2010
09337>'010
09,07:2010
09/07/201 0
09/37"030
09107:2010
09/07:2010

09/07:2010
490712010

09/0712010
09;07, 2030

09072010
339.07:2010

09437/2010
09107/2030
09/07.2030
09.07/2010
09/07/2030
09/0721700
09107/2030
0907/2010

09.07/2010
09 G010

091072010
3)9.7,2010

09.100010
09;07 20/33
09.010

826013
826038
82608
826014

8260B
82608

826013

326013
8260B
826014
8201

82603B
8260B

82601

8260H

8260B
826013

824013
826013

826033

826011
82608

8260B
8260B4

826114
8260B
82608

826014
826033
82613

82608

826013
826013
826014

826013

84260B
.32609
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WCH-431
Rev. 0

Sample: JIC1 H0, VOAs

A I

7' 'j WV )9 izS4\V-H 4 Inc
2620 Farm Arcnuc

Rkhland WA, 99354

264 Welsh Pool Read
Exton, PA 19341

PhMot: 610-2Y-3100
Fa: 610 280-3048

Repj.orjed

09/17/2010 11:44

Project RC-154

Pr~otv NUorber: K2298

Project Manager Joan Kcrnner

JCHo
1009020-07 (Sofl)

Units DUduian BaltPrepacd Arsyh N d

Volatile Organic Compounds by SW846 8260B
jlj,-Tricblornc 4-44 U
l,122-Tlrmaduoroehai 444 U

L1,2-1Tridrlorciine 444 U
1,l-Dichlprcthr 444 U
l,.1)idrlorocbcne 4.44 U

l,2-Uicb'rocthan 5.33 U

l2.Dichlerodrrc (tots 4A4 U

I,2-Drrloropropane 4,44 U
2-Bidaion 10.7 U

2 !anone 10.7 U

4-McrhyI-2-prinianne 10.7/ U

Acetone 42.6

Benzene 444 U
Brrmodich, m ehane 5 33 U

Brooform 4.44 U

Bromorredlroe 888 U

CarbonDis 444 U

C rbonke Te one 444 1
Coombrnrene 4,44 U

Chrrocrao 8AN U

Chlorofon 4A4 U
Chk'ornemdarse 888 U1

cls-12-Dichlort ne 4.44 U
ien 3-Dichloropropcc 4A4 U

libromochinmrctbanr 4.44 U
Etylbenserr 444 U

Mr lent Chloride 533 U
Styrne 4A4 U
Tectrecb~rorThene 4.44 i;

trdts-1 2-Dkbl~flthmtt 4.44 13
Toluene 4A4 U,
trans-1,3-Dkhkroprne 4.44 U

Trkhlornetbhr 4.44 U

Vinyl chloride 8.8 U
Xylmes. rotal 4.44 U

Srirrogn: ; 2-Dichloroshane-d4 106 %
Ssrrogwe: Th rw-dS 90 %
Sarrgatr 4-Brcnrifruor me 11( %

Lionvifle Laboratory

4.44 UL kgdry
4.44 -19gdry

4A4 ug/kg dry

4A44 u gdry

44 ulgkg dry
533 rig/g dry

4.44 ug1g dry
4A4 .4 gg dry

10.7 Ugdry
10, uggdy10.7 ug/lg dry

10.7 rigkg dry

533 og~ g dry
4.44 rigg dry
4 $8 g/kg dry

4,44 6rgg dry
4,44 itgg Oy

8.88 ug~g dry

4.44 ug/kg dry

88 rig/kg dry
4.44 rdry

4.44 uggy
4.44 rig/g dry4A4 Cgk y4,44 LiTgY

-33 rig'kby
4A4 44 gg dy

4,44 ugTg JV

4.44 drgg dy

4.44 rg/kg dry

4,44 ugkg ry

4.44 igg ry

8.88 u 1 g dry

4.44 dry

63-151
68-140

66-1I22
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Restl and Qulifcr
xtwting

IAMIA

L0091 1
3.009181
[009 181
[009181

L009181

LO19181

009181
L009181
L009181

I009181
1409181

I019181
[009181

[009181
L009181

1009 181
1.009181

L 009181
L009181

[(8)9181

L.009181

[009381

[009181

1.009181

1.009181

L009181

LO09181

L009181

L009181

1.009181
[04)9181

3409181

[009181

[009181
1.009181

2009/3/

2009181

Loo1 t

09)7:2010
09.07/20I0
0910712010
09/0712010
09:07 '2010
09/072010
09437(2010
49107:2010
09:07:2010

09:07/2OU

09/0700
0910712010

09,07/2010
09/071010
09/07/2010O
09/07(2010
09/07/2010
09/0712010
09/07/2010
09107/2010
09/07/2010
09/07/2010
09/07/2010
09,4)7/010
09/0712010
09/07/2030
09/0712010
09072010
09437(2010

09107(2010
0910712010
0910712010
091)7/2010

09(07/2010

090010
09.07Q120

09/720/0

8260B
82603

82011B

826011
8260B

8260B

82606

82600
8260B

8260B
8260

8260

82608
8260B3

8260B3
82403
8260$

82601

82608

82603

826013

826011

82601

82601

82603
826(18

$2608

82601

826313

82608

82601

82608

82603
82608

09/07(2010
09/0712010
09/07/2010
09/07/20110
09/07/2010
09/0712010
09072010
09/07/2010
0907/2010
09/072010

09/072010
09072010

09107/2010
09/07/2010
09:07/2010
09107/2010
09/07/2010
09/07(2010
09/07(2610
(19/07(2010

09.437:2010
(19/07(2010

09/07(2010
09/07/2010
09(07/2010
09/0712010
09/07/2010
09/0712010
09/07/2010
09'07'2010
09(0712010
09/07010

09/0712010
09107;2010
09/07(2010
(39/07/2010

01720/0

09/07:2010
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is Sample: J1C1F4, SVOAs

W4-mftlrd. Inc
2620 Fen Avenre

Richland WA. 99334

Anray Rnuu awl Qd f lmd

Sernivolatile Organic Compounth byw SAV8468Z70C
1, '4- richlorcnzecn 348 U

1,2-Diihirot utwc; ri4A U

1,.3-Dichlijrrbmene 348 U

1,4-Dichlorrbenene 48 U

2AS-Trichlorophen4 .48 U
2.4 bTrie11u1pIlrm4 341 U

2,4 Dkichlrophenr1 348 U

2.4-lDrih.(heuo( 3141 U

2,4-Dinitrophmkil 1740 U

2,4-Dinitroluene 348 U

2,6-Diniotohene 348 U

2-hIrronaphihilerc 348 U

2-Chkorophenni 348 U

2-Methybnaphthidene 348 U

2-Mlchy1plno1 348 U

2 Nirruandlror 1740 U

2-NrIrophenlol 34K1

33-Dichlorberindine 69 U
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1,4-Dlictsowbcnzxne 346 U 346 u p'kg dry I L009037 09k, 2010 09:09/2010 82'1K

2,45-Trichoto1henol 346 U 346 ugkgdy 1 r) 004037 09332010 (092010 2710C

2A4,6-Tich,mphot 4 U346 ug;Ig dry 1 1,00903 . i9i32010 09419/2010 927(11C

2,4-Dki rphol 346 U 346 igdry 1 L09337 09032010 09.0912010 827C

4-3imedylphenol 46 U 346 ug Ug dry 1 L009037 09032010 092010 8271C
34-irr1 reo- 1730 U 173(1 ugWkp dry 1 L409037 09I3J2(C10 0992010 327fC

2.4- Dir3tro ne 346 U1 46 qg1g dzy I OI 09037 (093/2010 0909/2010 8270C:

2.6-D1itriUcrc 346 U 346 II&Ag dry 1 10(A37 0943/2010 09K 79?2010 X270C

2-Chlrunaphthacrnt 346 U 346 ngtpg dry 1 (M09I37 09332010 W9(9/21( 9270C

2-Chlhroplinol 341 U 346 jkg dzy I 1009037 09:03,2010 09)920l0 8270C

2-Mchylphalcne 346 U 346 ugA dry I LO{9037 9/0312010 1(9/09203 1 270(C

2-Mehyiphrnoi 346 U 346 ngkg dry 1 3(109037 1 6032010 09/09/2010 9270c

2-Ni1toi0A)ine 3730 U 1730 qR/kg dry 1 009037 0933,2010 0909/2010 8270(C

2-Nitroprhul 346 U 346 Ue31 dry I LO09037 09032010 09{iO/2010 8270C
3,3'-DicVrbMzidrin 091 U 691 jlgc dry I LO09037 09032010 O9X9/2010 1270C

3-Nitroa3 in 1730 11 1730 11,kgdrv 1 1X1,9037 09032010 009,2010 K271C

4,6-Dinito r t1yiphtnol 346 U 346 rgkg dry I L3MW7 093,2010 09,09210 70C
4-Bromphmiy Phcnyl Ehcr 346 U 346 ug"g ry I L009017 0993.2010 0909W2010 8270C

4- hlo,-3 r;-meIphm l "46 Q 346 ug d 1 109037 09'032010 090932010 8270C

436 Uroamiinr 346 U 346 tkg dry 1 11919037 090332010 0909/2010 270(C

4 (borop ryi Phny I E thar 346 U 346 ug dry I LO09037 9332110 09)932010 127(C1

3- and/or 4-Mcdhylphcnol 346 U 346 ug/k3 dry I L 09037 09313/2010 -09(W/2010 R1270C

1730 U 1730 u3/kgdry 1 L1009037 0932010 09/09/2010 8270C

4-lmpriphrol 3730 1' 1730 ug/gdry I L009037 093 /210 (939W2010 827tC

Acernaphthene 346 U 346 ug/kg dry I L009037 09332010 09V)9,2010 8270W

Ac h.phthylrnr 346 U 346 u1gg dry 1 LX09037 093032010 09')09/21(10 8270C

Anrhrccnc 346 U 346 Uekg dry 1 009037 09303/203 '092010 8270C

346 U 346 ugbkg dry I 1009037 0903/2010 09309/2110 8270C

enmja] pyne 346 U 346 ug/kg dry I L009037 0903/2010 0909/2010 8270C

enzotbl o0oranthene 346 U 316 rg/kg dry I LUL)9037 0903/2010 09/0'210 18270C

Beiiro~g.hd prylenr 346 U 346 'g~g dry [009037 I9[33201( 09/2010 8270(C

Bo k 1'1 oXnher0 346 U 346 /g3g dry I I 0409037 09332010 09/09/2010 8270(C

His(2-chlocrothuxy) metbnc 346 11 346 ugkg dry I 1009037 093)3i2010 09039/2010 118270C

1is(2-ch11orOaVl) ether 146 U 346 j g dry 1 1/09037 091 1/2010 09879/2030 I270C

I) 6he3 346 ugkgdr 1 L/619037 093/2010 09 9,2010 8270(2

1iS1(2-th1ybteyI ) ta11te 346 U 346 ulg1g dry 1 [00(9037 09;03t2 1 0909/2010 8270 2
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WCH-431
Rev. 0

Sample: JIC1 H0, SVOAs

WC-Hu1mrd Inc
2620 Fermi Aveou c
RRchand WA, 99354

264 Wtfsh Pool R..d
I,%on, PA 19341

Phmeo; 610-280-300
FAA 610-280-3041

Proczt: RC-)54

Prqjd .Number: K2298 Reporled
Projec) Manager: in Kcssnfr 09/20/2010 13:37

J1C110
101)9620-07 (Soil)

R13,orSimg
I AnalytL Rcivt And Quddir A1yed Mkhc"

Liqovilk Laboratory

SeMivulatile Organic Compounds by SW846 8270C
51utyl Benzyl Pbtha1l1ae

Catbaztlle

Chrymtne
Diben4a hi-nhramenc

D1benznfuran

Dihyl Phihade

LDimthyl Phthalate
Di-fl-butyl phthafair
Di-o-Octyl Phthata

Fluorclie
H exacilaobenzene

xachicrobutadienc

Ikxachloehm
Indenro[ "23-cdlpyrene
Isophorone
Ntphhakene

NMtrobcne
N NihromtdI-o-propylanme

N-Nitrwsodiphenylamint
pentchlorophenol

Phcnanthenc

PticnnI

Prene

tIC:Unknown I

TC;Trkor*-1-propeat
TrC:Unknowm 2

TIC:AIdol 2
TIC:Aldol 1
Tribw, phosphat -
Suwrogate: 2Ph phlenfo

Suroagafe:Ph i5
surOgaue:X11ittO-,Me-,d5
Sutroga/e I 3o,1dj

Suogme 24,6 Trbomcpmenol

Surrogw, Jp. Terphn- 14

346

344

346
346
346
314
346

346

346
346

346
346
346

346
346

346
346
346
346
346

346
1730
346

46
346

284

190
687

79100

692

346

58 %

6W %
65 %
65 %
34%
)Y3 %

U

U
U
U
U

U
U
U

U
U
Ii
U
U

U

kI

UU
U
U
U

U
U
U

U

346 ug3g d&y 1
346 uglg dry I
346 uckg3ty 1
346 ugM4g dry 1
346 uIkg dry 1
346 ugg d'y 1
346 ug;kg dry 1
346 ugj dv I
346 m4gd dy 1
34 ustk dry 1
346 u gkg dry I
346 ugA dry 1
346 uLgk dry i
346 uglk dxy 1
346 ugtk dry 1
346 ughg dry 1
346 ugA dry 1

346 ug dry 1
346 ugltgdry I
346 ugWkg dxy I
1730 u&g thy 1d
346 igtkg dry 1
346 ugI dy 1
346 &kg dry 1

u&e dry I
utkg &y I

agedry 1
ugl1; dry I

ug'kgdy d

346 ug'kg dry 1
25-121
24- 13
23-120
30-MS
19-122
1M-137

1W09037 09/03/20 0 09/09/2010 127WC
000037 09/0312010 0909/2-:10 8270C2

LOM037 09/03/2010 09/9/2010 8270C(
LO09037 09/032010 09092010 8270CW
L009037 09/03/2010 09>09/2010 8271C
L090037 09.13/2010 09/0912010 8270C

10007 09.03/2010 0909/2010 8270C
1009037 09,03/201 0909/2010 8270C
LN09037 0903/2010 09/9.2010 o27C
LI09037 09i03/2010 N1)92'010 1270C

(2009(137 09:1)3/2010 0909032010 112743C
1.009037 19:03/20I t 09192010 8270C2

1099037 09/03/2010 09339/2010 8270C2
L3309037 09/0312010 09/09/2010 8270C2
L3309037 09/0312010 09.09/2010 8270C2
1009037 09/03/2010 09/092010 8273(C
1009037 09/03/2000 09>09/2010 82711:

L0091)37 09>03/2010 09:0912010 8271K:
U20094337 00/03/2010 09339/2010 K270C2

1009'37 19/33/2010 09/092010 8270C
I.0037 09/03 o010 09/09,2010 8270C

1009037 0903/2010 09,09/2010 8270C
0009037 09.0312010 09:09/2010 8270C

L009037 09/032010 09:09/2ol1l 8271KC
L(09037 09/03/2010 09,09/2030 8270C,
LM09037 0903Y201o 0934912010 82710C
L0903? 09/03/2011) 09on)9/2010 8270C2

L009037 0903/2010 09/09/2010 82701C
1009037 0903/2030 0/39/,0l0 I 270C

LW09037 09/13/2010 09/09/2010 8270C
L0W9037 00)3/2010 09/09/2010 8270C
L009037 0932010 09.092010 827(7
L00937 99.j,3/2013 09.9:2010 8270C
/309037 1/9.1320"0 090920/0 8270C
109037 92GI0 09,9213 3270C
T)/104037 '09032010 09A392>90 3271C
L00903? 119/33,0/ 09892201 1370C
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. Sample: JIC1F4 - JIC1F6, PCBs

264 Wetlh Pool Road
Eton, PA 19341

Phonc: 610-280-3000
Ax: 610-23W3041

WC-11,anford. lac, Prvject: IRC-154
2620 Feiini Av nut Prqjcct Ntnber: K2298 "eOrkd-
Richllasid WA, 99354 Pro)ject Manager: loan Kcssncr 0913/2010 20:08

Polychlorinated Biphenyls by SW846 8082
Lionville Laboratory

R{tportimg

Anlyft Reuft and QuAlier Limit Units Diution Bath Prepered Anarlyd Mllwtd

JICF4 (IO09020-01)Soil

Smrogatx; D6/ccoroblphnys4

Swroga&: trnrhlmi.a-ene
Arclor 1016
Aroclor 1221
Aroclor i232
Aroclor 1242
Arocior 1248
Arclor 1254
Arocor 120

JICIFS (1009020-02) Soil

119%

105 5%
13-7 U
13.7 U
13.7 U
13.7 U
137 U
13-7 U
13. U

43-44

52-141

137
13-7
137
133
133
137
137

Ug/kg dry

ur/kg dry

-kg dry
ugkg dry
trykg dry

L009049 OV 2010

£009049 0.9/02010
1009049 09/0W2010
1.009049 09/06/20 I
1.009049 09/06/2010
LO09~49 09/06/2010

0091149 09 1N2010
1009049 09, ' 2010
If09049 09 /010

09/10(2010 8082

09/111P2014 8032
09/16/201 8082
09(0/2010 8082
09/102010 8082
09/10/2010 8082

09/10/2010 8082

09/10/2 1 .2
09/10/2010 802

Surogate: Dea/ovrmbj& 165% 43-144 £009049 V2010 09/1 10 O2

Surogate. Terracwo-wtaw ye 106% 52-141 L049049 09/1wl200 01 0 1 Y 2
Arcfor 1016 13.7 U 13.7 ug/kgdr 1 LO09049 09106nO 09/102010 8082
Aroclor 1221 13.7 U 13.7 ug/kg dry 1 .009(49 09A6.010 09/10(2010 8032
Aroclor 1232 13.7 U 13.7 u'kg dry 1 LO09049 09/f0t 10 09/10 10 8082
Amclor 1242 13.7 U 13.7 u/kg dry I 1009049 09/062010 09/102 10 8032
Ao r 1248 13.7 u 13.7 ug" dry I 1.09049 09W2010 09/10/2010 8032
Arolor 1254 13.7 U 13.7 ugAk dry 1 1 '9049 09/06/201 09/102010 8082
Aroclor 1260 13.7 U 137 gkg dry I 1069049 09/012010 O910MIO 8082

J1C1F6 (1009020-03) Sel

Srog.anc&1wob4wyv1

&wrogr TrmwAornwryq/aw

Aroclor 1016
Aroclar 1221
Aroclor 1232
Arclor 1242
Aroclor 1248
Aoclor 254
Aroclor 1260

121%
109%

143 U
143 U
143 U
143 U)

143 U
143 UV

143 U

43-144

52-141

143
143
14,3
143
143
143
14.3

uokg dry
agkg dry
ag/kg day
uglkg dry
uglkgdry
qg/kZ dry

LO09049 M0W7/0

LO09049 09/62010

040049 09/06(Z 10
1009949 09 .6010
100949 OW 2010
L(00949 096M10
009049 09 010

.009049 09/.2010
1.009049 00/08/2010

09,/ / 0 M02

0911 000 8092

09/102010 8092
09/102010 8082

0910/2010 8082
09/1 010 8082
09/10 010 1012
09/10/210 80*2
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WCH-431
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Sample: J1C1F4, TCLP Metals

264 W'vt% PomI Road
ExtonPA 19341

Phone. 610-280.340
F;,: 610,280-3041

1bportrd:

09'21,2010 1:36
PrIjkLct Ntumiber K2798W{ Hnkd I~c2o20 1 eni Aue

Rich1d WA, 993S4

JHCIF4

1009020-01 (Suil)

I rrtI' Tiltn Hatch [rWparMd Anflyztd Mflh'i

Lionville LIbrmtotN

TCLP Metah bv SW846 1311 6000/7000 series
II (4191)4

(440100

U) ((44180

U, 4)0(40

U 4.0610

4: 0.420

U 0046200
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Arnic

Barium
(Dadrnum

Chromium

Silver
Nfercury

0.288

10100

0-06(m)
0,120

44100t

0.0000640

6

641

I,

6

i I (h6,

I I (, ,

L(U9 65

I W9 t65
I (Y)9l65

1AD4Q165
L1K.9165

UWJ9211

091 4 2010
0914/2010

C,914,"-010
0" 1 4 i41 409 1420I0

09/14I I-MG
01I 42010

&)/ll 2010

m L

miiLI

04"6,2010
09M62010

Ot* 16"201
0(9 17;2010

C$9/16 24 II)

0911 244144

090 72011

6010

WI10

60 1 (
60 1 (

6010
6610
" 70

B-125
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WCH-431
Rev. 0

Sample: J1C1F5, Metals

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-2&[3000
FA%: 6 1 U-M-3041

XC-~jhn1rEd. Inc.

2620 Iemi A,-uL
ddhnd WA, 99354

P1rojct: RC-154

Projico Nmihr: K 2291
Proj"I aae: onKmr

R(porrd:
091 ZO11) 11 6

J1C1F5
1009*20-02 (Soil)

IA nAvw kesul and ahaerw 1 io i Ino Diul

Lionville Laboratory

NMou by SW46 6000700 series

Aluminum

.XnItininnrn

Arsenic

Barium

Beryllium
Bron

Cadmium

Calciom
Chromium

Coball

Copper

Iron

Lead
M.agnesium

Manpoese

Molybdonuau

Nickel

Potassium

Selenium
Sdicon

Silver
Sodium

nadium
Zinc

Zirconium

Mercury

5720

0.517

6313

0.236
0.7"8
0.132

5070

6,44

7.03

10,7

2200W

2.890

3730

292
OJ80
7.21

870
0,293

352

0J96

263

63.1

42,2

23.4

0.0113

419
I' 0.587

0978

0.489

0 196

B 196

it 4..196

97.8

0). 196

1.96

0.978

19,6

01,419

73.3

4 89
II 1.96

3.91

391

1' 0293
I %

U 0-9%

2.44

978

4.89

14 (.0257

S1 plt d ry

ngw dry

rr&gdry

gA dry

Mekg dry

mgkg dry

mgAkg dry

mg.'k.gdmy
mr'10 dry
mfgAg dry

MgAg dry

"'kg dry

mwl5g dry

g.'kg dry

mw'kg dry

mgE dry

-Rkg dry

mg1% dry

mgIV/kg dry

mg1 drymg/kg dry

xngik dry

m dry

mg% dry

mgkg dry

rngp'k dry

On Sach PrcNpJarcd Analy-d Mhfied

I 0291 59 9 14/2(10 09.162010 6010B

S009159 19"14/2110 J(9,162010 601N12

L099159 0914/2010 9162010 651011

L019159 09:14,2010 0916.2010 601w
1.009159 09?14;2obo 09162010 01
1009159 0914/2010 09A1W2010 6011,14

009159 09/142010 09 1622111) 61u0111
4009159 09 14:2010 091620010 601014

,009159 0914/2010 09 16 2010 6010f

L009159 091 4/2010 09.16.2010 (010

I OqN15 0914/2010 9916;2010 601011

1L 1,9159 0914 :2910 09; 120 14) 6010B

L009159 9914/2010 0916010 6010

L009159 0914/210 09,162010 601014
1999159 01142010 0916 2010 6010B

1-009159 (914/2010 09IW20lu 61011

1(19)59 091412010 (9 16,2010 6f41014
1O 191)59 09.14:20 10 w916201o 641011

1UH91 9 09.1422010 090162010 601011
1009159 09/14.2010 09 16/2010 6010B

[0)9159 91'/2010 09162010 6010B

L.09159 09.14/2010 09162010 6010911
LQY9159 (91412010 0916,2010 6010B

L09159 0914/2010 09162010 601011

1 1109159 09:142010 09162010 6010

13L09196 09 16"2010 09.20.2010 7471A
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Sample: J1C1F5, TCLP Metals

264 Wlsi Po4 Road
itun. PA 19341

Phome 610-28(43M*
V 610-280-1041

ptw p"Ia:

_,9 2k) I0 I : -(

NoeL t RC-15 I

N Kmber )98

Projct Mage: I n Kcsmtr

.11CIF5
100902"-o2 (Soil)

Lionville Laboratory

Tf1 P Mtatb h% SWVR46 1311 6IWIE/70f10 series
S09 

0.267
0 01 0

4) 0"04

410604)

0.120

'036W)

0 44'11.2,46

U 40 4.

0 00600

U4 0 04300

U4 04)0121)4

mgi

m.a

4gfl i

4Ug/'I

mt 1.

LA .9160

1,009165

1A K 9161
.009165

1 ,109165

I 4091f's

14y91(5
1.04211

49 1 20 141

0914 2010091424444
09 1 20l0
09 1-12)0

t)4: 14 2414)

4 91 4w 2)1 4I

49 I0241t1

9 16/2014)

(9 16/2010

09162010

1 Ail] 2010

0912.2014)
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GO 10
6'411)
&J10
60 1 (
010

64)10

64 10

747))

B-127

WC'41nfod. 1c.
26244 hrmi Avcmic

R14k44.d WA. W44)4 
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WCH-431
Rev. 0

Sample: J1C1F6, Metals

A(-11 nf ± IrK

2620 Fck i Aan nr
RidmSn WA, 99354

264 WeIsh Pool Road
Exton, PA 19341

Phone: 61 0122&3fNo0
Fat: 6104280-3041

1eprtw01
o9.21 201 0 1136

PojeM: RC- 154
Pmje!v Nimb 12"98
Prrjict Managr k ar K, sner

JC1F6
1009020-03 (Soil)

I fi, I s 1, , z ,. : tafrh I'rr,-ad AnavrtlA

Lionville Laboratory

Metlak by SW446 600/7000 series

Aluminum

Antimrvy
Arsenic

Barium
Ileryllium

Barin
CAdmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead
Magnesium

Manganese

Molybdenum
Nkel

Polwssium

Sdknium
Silicon

SlAVer

Sodium

Vanadium

Zinc

Zirconium

Mercury

7570

0(589
3.16
76.6

0.293
1.25

0,172
3350

7,59

6,23

9,52

20000

5.49

3430

323

0.335

815

1560

0.295
432

0.1496
203

50.1

43.5

2 19

042M

4.91

U 0.589

0.982

0491
41)196

B 196

B 0A1%

91.2

0 16
S.96

0 982

19.6
0,491

73.7

491

B %1,6

193

393

1 11,295

S96

0.1%

49.1

2.46

9.82

4.91

1 0.0286

fng~k- dry

mgig1. dry

crg4kg dry

met dry
mgrkg dry

MiF1.g dry
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WC-Hanrt d Inc,
2620mani.Avenu1e

Kr chVand 'A99354

Wet Chemistry
Lionville Laboratory

Rks&J d.uai Qhfic: ".LU 3yze .5 b01

JIIC 1F5 (109t20-02) Soi

PH

.1J1C 6 (109020,3) Soi

Chloride

Punjnde

Nitrate

Nitrite

Orthophusphat

Safate

NitrateNritrte as N

P11

8.27

92.6

17.2

9.1

l.t 1.

89 0

I 1

2.16

0.05 U
0.52 1.
43.2 U

7,71

0 10 1 0 pl 1t 1uJ9 12 i Iu2 4l 09, NVI2,80W 9'SD

0 1

I.!

11

1

II3

11

2 2

Iil

0.1

0 05
0 52
43.2

0 10

0 1
5. 5

5 5

5 5

55

-55

0.55

0,22
103
108

0.10

by Wcilot

rms1g dy

mgJ4 v d

mplg dry

mgk9 dz

attkg dry
pH ULniti

L CtU3 :. _" A21U 9"2z10 EA, 1 f 6

L o-224 /1-/201I

1o09224 09/1 (2010

ii3) t24 09,162010

034224 f$17ffl14

IMJ924 09.'1&2010

l1002 09'1L20l0

I 0fi9273 09 !&2012

U 19I41 19072010
f NY0. 2 07/2010
LA'914 0110

1N9'82 M04)2010

ilg;/1,127( f';FPA IO

0/16'' 20 PA' '.34
199V)

1 Is0! EPA 20

ti'a10EA 30JA
C!9931

Sq,'1012 EPA 313.2

wO.fiI20Ijwg43 7 !%A

00/09003 SW Al034
09/O42cI90 ' M 4O 93454)

JIC1F7 (1009020-04) Soil

%Soliih

1onilde

Chloride

Fluoride

Nitrate

SoiflteOrtlhaph,'Ysphat

Sulfate

NitratefNitritc sN
Hetva~kr Ctir;omiurn

Sulfide, ao

94.5

0,9 U

11.6

0.9 V

10Ao

0.9 U

1.9 U

2.37

0 05 U

0.53 U

42. U

0.1
09

0 9

0.9

0,9

09

1.9

09

0,09
0 05
0 5
42 3

I,1

4.7

4.7

4,7

47

4,7

9.4

47

0.47

021
L 05
106

% bY W ch

rag/ dry

mg1o dry

R)&4 &y

&Ig dry

MiRIkg di y

mTlgq dryMw'q dry

I 0l09050

I I 0r224

I LOC9224

I 1.00224

I LQ69224

1 LOW224

I L 9224

1 10139224

I L009223

I 1109014
1 L39120

1 0009144

09/03l2010

09'62010

09/1612010

(19/16/090

09162010

09/1&20 10

0 016(2010

09/162010

09?1 2010

'9 0712010
309.2010

f091(2r' 10

(HA.2040 ETA 30 f6

09/16W310 EPA3010

W1n6,2010 E P A liX
(1993)

P91 620 1 0 IPA 3k e;
(19930

(09.12010 EPA 300.0
(1993)

0921 62010 EPA 300 0

(9P4,21 EPA 1,2

39/16/010 EPA 010.
t1991)

09(17/2010 EPA 3S32

09 0l20.3W346 2196A
09101/2010 5W96 90 :4

(39 0"''i SWII 9631

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Sample: J1C1F7 - JC1F9, Wet Chemistry

Fichland WA, 99354

Pojec0: RCs-154

P, j,-c! Nuer K729 4
Projec -. nger Jown K ss r

264 Welsh Potl Roud
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

09'1Y2o10 16:03

Wet Chemistry
Lionville Laboratory

ii K ojd Qu b4ir LOD L(JQ V n i/ut. BAd Prepmed Aoiy.1 MihfG

JICF7 (109020-04) Soil

pH 8.23 0.10 41 14) p Ur i LD018 09,06/2010 09A/2j10 'E846%

J11lF8 (1009020-5) Soil

%S66ds 957 0.1 03 % by I LOE9S0O 09/03,'2010 00,03201i) EPA 10 6
lBromidE~ 10 U 10 4.8 m.ig y'L924 09/I12010 C/16/24)10 EPA 30) 0

(19931
C~ d 1.1 U 1 0 4.8 4 m Li934 I9/ &2010 09/1520 14 EPA 3(K0.0

(1993)
Fluiidc 1.0 U I 1. 8 m 3y I 009274 09016/2010 09/1)0 EPA 3Ov.0

{1993)
299 9 I 0 4. J rim y 0 L0(19224 09/2010 09A 12010 EPA 30 0

(1993)
Niie1.0 11 1 0 4. & g dry L O4)9234 39/16/2010 098 162010 EPA 300.0

<993/
Ohpop 1 13 U 19 9 6 m. 1 dy L009224 09/'60010 09/16/2010 EPA 0 0

0 993)
Sulfate 2.0 B 1.0 4.8 mkg dry I LM;9224 09/ 6/201 0 09/1 00/ iPA 3 IM0

(19393/
NiTrateNitrite asN 0.89 0.10 0.48 mg d1i 009223 09126 010 091 V/010 ERA 353,2

Rexavatent Chromium ([20 B 0.05 011 mg-kg dry I L000064 09K0700 09/4962015'W146 7L9A

Cykide (tital) 0.52 U 0.52 H5 o rkg dy LO0N120 r09ool 1 0)200 4 VR6 914

SulfdE6, total 41's U 41.8 105 Mg% 1d L'93144 0090Q010 0920. 49

pit 8.41 0.10 0.10 pHUIts LO&O2 04909/10 912 010W946 3451

j1C1F9 (1009020-O6) Soil

%%olids

Promdc

(hlNoride

Floridc

Niatwe

94.4

11 1.

1.1 U

I I U

I' U

I I U

3.6 B

2.2 R

072
0.16 B

0.56 U

Nitrite

Orthophospbate

SuofAte

Nitratf/Nitrite a N

11"avalent Chromium

Cyimide (A1tad

0.1

1.1

1.1

I.)

1.1

1

2.1

1.1

0.1

0.05

0.56

0.1

5,3

53

53

5.3

10.6

5.3

0.53

0.21

1.12

mw*g dry

mdgy

mgke y

Mg~g dry
M&g -y

Uyi09150
1009294

10924
009224

LOW214

009224
YM9224

L(I09224
1/009224

1.122 I

LI . 120

09;03i2010
09/16/2010

09/162010

09/1 /2010

09/162010

09/16/2010

09/16/2013

09/15/2010

09/13307/10

'q/0.n2/

093/200 EPA 1606
09/16(2010 EPA 300.0

1993)
09/1W2010 EPA 3060

(1993)
09/16/2010 EPA34I60

S993)
09/1672010 EPA 353.0

(1993)
09/16/010 EPA 3.0A

(1993)
09/162010 EPA 300.0

(1993)
09/16/20I0 EPA 300.0

(19931
09/17/2010 EPA 33.2
09/.~0Ii9W 4&'1%A

09020/ '549WM 9014

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Sample: J1C1F9 - J C1 HO, Wet Chemistry

2620 lrmt Avne

RichLad WA, 993$4

264 Weh! Pool Road
Rxt'u, PA 19341

Phone: 10 -280.000
it: 61,0-3041

09/17V20 0 16:05
i~ta~ Nnmbnr K229

Wet Chemistry
Lionville Laboratory

Analyte

JICITF9 1099020 -6)S ui

PuH

LOID LOQ I Di q"!'

42.4 106 mykgy
()Il f1 Il I Hns 1

aThr) Prepred A-r1yzrd m:hoyd

L/39.44 09.092010 0902.01039W04.6 34

I 449042 04.200 094420 043W409451

JIClUG II 094 21-0'%)soid

Chloride

Fluoride

Nitrate

Nkprite

Orthophaopha c

Sulfate

Nitrnte'Nitrhe as N

li#xavaIet Chromium

Cyanidc (tUU1)

SUfide, zowr:

PH

95.5

7.812 0

34.1

2.1 U
3U

4,8 Vi

7.45

0.16 B
034 U
4".9 

0 1
1,0

21

0.10

0.05

0,54

1 0

0.10

0.1

5.1

5.1

5 A
5.1

103

53

0.51

0.21

log
105

0 10

dry

zT914 dry

mp'kg dry

rnkY dry

pH 1UniPr

1309224

1309224

L109224

1j303224

Lf49224

00092 4

1Z1U223

1049064

4)09126

10944

9/2i10 0 1V0 FPA 1:.O0

O9/2d1 094 3 ~EA 300.E

(1993)

(1993
09/10f 09/0;d0 "(PA3dE.d

11
9 9 3

')9;Ma01w2 0 6'?310 EPA 3C44
11993}

t9:1&2 0 JU i)00 A
D19933

il9*';EII 09R/01-, EPA399O
(1993)

(09/12OI 197a010 O.A 343

00700 r '9(0411EW464 7196A

fl4')09iO 09/09/23W OW9M 9904
09,d4M'013 09.09/4010 39. 4 9934
fl4N.0i00 099J& 0MW8l 451

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

ResultadQd i

B-141



WCH-431
Rev. 0

Sample: J C1 F4 - J C1 F8, Petroleum Hydrocarbons

264 Welsh Pool Road
Extoa, PA 19341

Phone 610-2304000
Fax: 610-280-3041

Surrnareplers>1g
Diesel Range Organirs
Motor Oil
K "zenre

1S%
3440 U

122.00
10300 U

39-129
3440
10300
10300

zgig y
ugA9 dry
4r31( dry

L09(154

1009054

it421 I

09' (l1lt
2907/2010

09/0/2010

09 7/li0

09/21/2010
@/1/2010

09/11/2010

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

W013M

8055M
9015M
2015

B-142
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WC-Hanfiord,Inc, ProjecL RC-154
2620 Feimi Avenue Projcct Number K2299 Reportot
Richland WA, 99354 Project Maager Ion Kvm=ne 09/19/2010 21:09

Extractable Petroleum Hydrocarbons by SW846 8015
Lionville Laboratory

Pepating
Axalyt Rrvut ,nd Q ti Limit Units D~uw n Barth Proputid Aay ed Mcthd,-d

JICIF4 (100902041) Soil

Svrga p-7crphrv/ 8 % 39-129 L0M9054 OV712010 09/0/2010 /01lt

Diesel Range Organks 3380 U 33$0 4g &y I 009054 09)07/201 09/19/010 8015
Mlotar Oil 280 1 I0100 nfg&y 1 1009054 0912010 09/1 10 101 5

Kerosene 10100 U 10100 agkgt dry 1 L009054 09107/2010 09/lt 10 80154

JICIP5 (1009020-02) Soil

96% 39-129 04 0/7#2 1 09/ 10 8015M

Diesel Range rganks 3430 U 3430 k1kg dry 1 .954 09/67/010 9/2010 3015m

Motor Oil 135000 10300 Upka dry I !'a /201 09/002010 8015m
Kerosene 10300 U 10300 ujg4&y 1 100904 79201 0/2010 80154

JICIP6 (1009020-03) Sol

Srrrgat per:p&ny 84% 39-129 L09054 0"7/2010 070b1010 801/!

DieselRange Orgaes 3570 U 3570 tgkydrY I L009054 0907/2120 0/102010 801S
Motor Oil 19300 10700 uSgf dy 1 100905$ 091C72010 9/10/2010 80154
Kerosene 10700 U 10700 gkg dry 1 009054 09/07/2010 0/10/21 80154

J1CF7 (1009020-04) SoD

Swrep: pberpher! 94 % 39-129 10)9054 0/i 1 210 801/M

DieselA Range CrganiC 3450 U 3450 y 1 1 954 09102010 09/112010 8015m
MotorOil 37400 10300 1g/lrgy I ",'Io4 0907/2 10 09/11a010 015m

Kurostnt 10300 U 10300 a !Fy 1 1)09054 A0dI 09/110010 8015

JlCIS (1009020-05) Soi
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Sample: J C1 F9 - J1 C1 HO, Petroleum Hydrocarbons

164 Welsh Pool Road
Extan, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-11kfoad Inc, Pruject: RC-154
2620 Femi Avenue Projct Number: K2299 Repor"ed
Richland WA, 993 54 Project Manwger Joan Rmssner 09115/2010 21 X)9

Extractable Petroleum Hydrocarbons by SW846 8015
Lionville Laboratory

RLparung
Analyte Rmut md Qmkfir Limit Units Diluti n Baich Prrpsmd Akmlyne Mcthpd

JiClF9(00902(-b6)Soil

Swrogate. p-Terphe 4 97 % 39-129 1.009054 09,07f2010 0911112010 8015 A
Ditsel Rzrge Organics 3440 U 3440 aN dfy I 109054 09/10712010 0911V2010 8015M
Motor Oil 10300 U 10300 ugog dry I fXM54 09/07/2010 09J112010 1015M
Keroetne 10300 U 10300 'gLg dry I LO09054 09.7/2010 09/11/2010 SDISM

J1CID (104)9020-07) Soil

Swrogare: perh;nyl

Dicscl Ramge Organics
Motor Oil
Kewosewz

97 %

3470 U
11500
104(X U

39-129

3470
10400
10400

ug1ig &1yUW14i dry
U&U dry

UV904
L009054

L009054

£J09054

£19,VZ'2010

09/07/2010
09/7/2010
09/0712010

9/11/2010 Mi15M

09/11/2010 9015IM
09/11(2010 S0SM
09a1/2010 WISM

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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618-10-2 Test Pit Asbestos
Sample: J1C1K5 - J1C1L1, Asbestos

TA Rishlarod
Abmestoa PLM

Analy4. D. Petty 1 SOP niormation Mafd Batn 8 .245382

Anatyot Signstura: -L RL-ASS-002 NIfOSH 902 - GS# MA0112t
Dole. kIYI5AlO Oavis 2r 1

Anatysis information
SampleID LSFVOIAA LBFV21AA L6FV31AA LAFV41AA LGFVSIAA

ClIent lb I J1C1K(W JC1K9 L J1CK7 J I1CIKO- J1C1K9'
Macrosco ic examination

Samp.o Dactriso so. j sall sod sml soil

0 0

I I I
4

dark brown
TfA

dark brows
TRA

dark brown
TRA

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND NU
ND ND ND
ND NO ND

ND ND ND
ND ND ND
ND ND ND
100 ___ 100 100

PLM Analysis
Asbestiform Minerals

>unr0 Ce I NU ND
%Anwsite ND ND
%Crooi ND ND
NTrmmlit. ND ND

%Actrslke ND ND
% AnthopylIe ND ND
* Total Asbestos ND ND

Other Materiate
%CeJlubsg ND ND

Glass Fors ND NO
% Dr fibros ND ND

Non-fibrous 100 100
Comments:

Not: 'ND' atnds for 1Nona Delrcotd. -TA' aanos tr '1

TA Richland
Asbestos PLM

k-3y5t il P SC? inlomnon
Analyst Signatura:
Der

()L- IAL-ASB-002

samp!n10

% ibtal=oors

Macroscop

SWr

Y Y
dolt rown dark brown

0 | 0
Pt~A4

a ChryIe ND ND
%rnasitn ND ND
%Cdaidolits ND ND
%Trem4n3t ND - ND
%Acbnobls ND ND
% Anlhxphy4i ND ND
% Total Asbeston NO ND

%ceflue . NEOther
NOsboose ND FI ND

% Gloss Rrs ND ND
,Dr fibers ND ND

Non-bous 100 100
Comments:

Swahns 531058 24538 2

NIOSH 9002 SDG MA01128

i tnformation

Ic examotstion

nalyala

Materiais

Not: ND" stands for 'Nona DernlCedt 'fTA' stands for "<!%"

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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LABORATORY DATA RESULTS

618-10-8 TEST PIT

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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618-10-8 Surge Pit Radionuclide Analytical Results
Sample: J1C058, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2180

7871-002
DATA SHEET

JlC058

SOG 7671 Client/Case no Hanford SW K21RO
Contact N. Joseph Verville Contract No, S00W235A00

Lab sample id S008102-02 Client sample id JIC058
Dept sample id 7871-00 2 Location/Matrix 615-10-1 & 8 Surge Pit SOLID

Received 08/1110 Collected/Weight 08/09/10 08:50 796 a
t solids 96.7 Custody/SAF No RC-154-016 RC-154

RESULT 2o ERR MDA RDL OVAL u -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FISRS TEST

Tritium 10028-17-8 1.16 1.6 2.70 10.0 U H

Carbon 14 14762-75-5 0.443 0.36 0.585 1.00 U C

Technetium 99 14133-76-7 0.241 0.26 0,481 15.0 U TC
Uranium 233/234 U-233/234 1.14 0.34 0.181 1.00 U

Uranium 235 15117-96-1 0.143 0.12 0.219 -.00 U U

Uranium 238 U-238 0.852 0.29 0.181 1.00 U

Plutonium 238 13981-16-3 0.120 0.24 0.441 1.00 U PU

Plutonium 239/240 PU-239/240 0.279 0,24 0.305 1.00 U PU

Potassium 40 13966-00-2 12.7 0.47 0.171 GAM

Cobalt 60 10198-40-0 U 0.018 0.050 U GAM

Ceshum 137 10045-97-3 U 0.019 0.100 U GAN

Radium 226 13982-63-3 0.376 0.037 0.033 0,100 GAM

Radium 228 15262-20-1 0.569 0.086 0.080 0.200 GAM

Europium 152 14683-23-9 U 0.057 0.100 U GAM

Europium 154 15585-10-1 U 0.061 0.100 U GAM

Europium 155 14391-16-3 U 0.071 0.100 U GAM

Thorium 228 14274-82-9 0,594 0.032 0.030 GAM

Thorium 232 TH-232 0.569 0.086 0.080 GAM

Uranium 235 15117-96-1 U 0.146 V GAM

Uranium 238 U-238 U 2.41 U GAM

Americium 241 14596-10-2 U 0.087 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 2

SUMMARY DATA SECTION

Page 12

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-147

Lab id EBRLNE
Protocol Hanfordi
Version Ver 1.0

Form VD-DS
Version 3.06

Report date 08/26/10



Sample: J1C059, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2181

7872-001
DATA SHEET

SOG 7872

Contact N. Joseph Verville

Lab sample id 5008106-01
ept sap id 7872-001

eceived 08/12/.0
% solids 95.1

ANALYTE

Tritium
Carbon 14

Technetium 99

Uranium 233/234
Uranium 235

Uranium 238
Plutonium 238
Plutonium 239/240
Potassiu-m 40

Cobalt 60

Cesium 137

Radium 226
Radium 228

Eur;opium 152
Europium 154
Europium 155
Thorium 228

Thorium 232

Uranium 235

Uranium 238

Americium 241

CAS NO

10028-17-8
14762-75-5

14133-76-7
U-233/234
15117-96-1
U-238
13981-16-3
PU-239/240
13966-00-2

10198-40-0

10045-97-3

13982-63-3
15262-20-1

14683-23-9
15585-10-1
14391-16-3
14274-82-9

TH -232
15117-96-1

U-238
14596-10-2

Client/Case no Hanford SDG K2181
Contrac No. S0OW235A00

Client samole id J1C059
Location/Matrix 618108 SureePol K 04D

Collected/Weight 0/a0/Rc 074 5 1327 4
Custody/SAP No RC-154-018 RC-154

RESULT 2a ERR MDA R"L QUALI-

pci/g (COUNT) pci/g pCi/g PIERS

1.08

1.17
0,112

0.466
0.022
0.466

-0.081
-0,040

12.2

U
U

0.378
0.581
U

U
U

0.500
0,581

U

U

1.5 2,54
0.38 0.607
0.24 0.391
0.18 0,131

0.043 0.166

0.18 0,131

0,16 0.446

0.081 0.309

0,57 0.230
0. 021
0,063

0.044 0.043
0. 10 0.IG0W

0 056
0. 080

0.093
0.029 0.026
0.10 0.100

0-138

2 . 96
0.096

10.0

1.00

15.0
1.00

1.00
1.00

1.00

1.00

o. ccc
0.100
0.100

0.200
0 .100

0. 100
0.100

TEST

U H

C
UTC

U U
U

U PU

U PU
GAM

U GAM

U GAM

GA-M
CAM

U GAM
U GAM

U GAM

GAM

U GAM

U G AM

U GA.

618 10 & 618-11 Field Remediation - Soil In-Procee

DATA SHEETS

Page 1
SUMMARY DATA SECTION

Page 11

Lab id
Protocol
Version

Form
version

Report date

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

JICO59

EBRLNE

Hanfrrdl
Ver 1.0
DUD - DL

3.06

08/30/10
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618-10-8 Surge Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1C058, GEA

&,G,2010 4: *23Pbh

GAMMA SPECTRUM ANALYSIS

'Ample IdentAdiain
S mplV Oercriptbc1n
Sample Type

samlp Size
ia;iity

Sampa Taker On
Auisilioi Slart4d

DirtcIM Name

Lua Time
Rowi Tini

J1,005 ) AF RC,154 61810-8 SURGE PIT SOIL PILE
ePcg pilIox

6 5Y0E+O1 irrn'

8&92010 8:50:46AM
8,2010 3:51:10PM

:0 Gram Pill &ox
RCT

:REGIE02

S80 Gram Pill Scx
.400,0 5econdS
:,00,2 seccirds

Dual Thna

Peak Locale Threshold
Peak Locate Range (in channels
Peak Area Range (in channeisa
Identrficaflon Efergy Tolerance

Ene'gy CalibraL ,n Used Done On
E ciency CalibraIon Used Cws On
EoIrency Calibration Descrlptn

3 00
40 - 4096

40 -4096

1-000 keV

: 71O90210

: 7270010
: EGEJ2 6ogPS IYA25 Cel 80399A-236

Samp e Nnber

INTERFERENCE CORRECTED

Nuclide
Id

Confidence

W mean
Activity

(pCi/gramslt

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Nucilde
Name

REPORT

WT mean
Activity

Uncertainty

Comments
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Sample: J1C059, GEA

8/1012010 2:45:01PM Page 1 ,1'4

Analysis Report for RCF25238

J1C059 SAF:RC-154 618-10-4 SURGE PIT SOIL PILE

Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
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Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

GAMMA SPECTRUM ANALYSIS
RCF25238
J1C059 SAF:RC-154 618-10-8 SURGE PIT SOIL PILE
80g pillbox

7,00E+01 grams
Default

&10/2010 735:00AM
810/2010 1:44:46PM

80 Gram Pill Box
RCT
PGTWHITE

:80 Gram Pill Box
3600.0 seconds
3600.5 seconds

0.01 %

3,00
40 - 4096
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PGTWHITE 80g PB 031210 EffCal SN80399A-238
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Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pcil/grams) Uncertainty
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Sample: J1C059, Wet Chemistry
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Sample: J1C058, Petroleum Hydrocarbons
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618-10-8 Surge Pit Asbestos
Sample: J1C064 and J1C065*, Asbestos

TA Richland
Asbeslos PLM

Analyst:U D.Pty SPIfran Method ath 229181

AMovy. Signature: W RL-A8-002 INiH 91, DGI AD1049
Date. jW7,10 jRevsion 2

- Anialysts Information
Sample ID LSR1A LLERG1AA
Client ID J "C6 104

Macroseop examinato

ample Descnpfon SZO soil

Iomogeness Y Y
olrbrown/hmsk brcwrtbaok _________ ________

PLIV Analysis
Asbestitorm Minerals

% CryotteND NO
%Am~o ~s TRA ND
%Crccidalile ND ND
%Tremnolite ND N4D

% _Actirte ----- AD NO
% A ,hph0fe ND NO

Total Asss o TRA NO
Other Matarials

CAlesoso ND NO

NOther mN D NO
Non-fibrous 1000

Co~mets

Not.: r ND* stands for 'None Datrcted". 'TRA^ stands for'L<l%

TA Richland
Asbestos PLM

Analyst U. Ptty 150P Information Meto satch #2.25263

Analyst S"gnar: IRL-ASS-=0 NIOSH 9DC)2 SDG # MAU1059
Data: 8/8/0 RevIsIon.:2

Samoa OU LSGK01AA
CUMIntD J1M6

Smple [Descoption $odl

Color br!?! nLblack
% VAsible Fi0ers 0

% Ch yItyE ND
%Amosita ND
%Croedolito ND

% Tr_ __lteND -........ ........
%Actimhte ND
% Antinophyite ND
%T7otal Asbestos No

% C9LIu10s0 ND
% Glass Mabrs ND
% Other ffbers ND

% -Non-fibrous1
Commensts:

Note: *ND stands for None Detected. "TRA stands for "'1%"

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-165



WCH-431
Rev. 0

618-10-8 Test Pit Radionuclide Analytical Results
Sample: J1C099, Radionuclides

7881-001

ZBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP X2235

DATA SHEET
31C099

SDG 7881 Client/Case no Hanford SDG K2235
Contact N. Joseph Verville Contract No. S00W235A00

Lab sample id S008225-01 Client sample id J1C099
Dept sample id 7081-001 Location/Matrix 618-10-8 Trench Soil SOLID

Received 08/26/10 Collected/Weight 08/20/10 12:05 1278 q
V solids 95.0 Custody/SAF No RC-154-024 RC-154

RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Tritium 10028-17-8 0.412 1.7 2.85 10.0 U K

Carbon 14 14762-75-5 1.22 0.46 0.747 1.00 C

Technetium 99 14133-76-7 -0.023 0.15 0.422 15.0 U TC

Uranium 233/234 U-233/234 0.506 0.27 0.255 1.00 U
Uranium 235 15117-96-1 0.161 0.19 0.247 1.00 U U

Uranium 238 U-238 0,373 0.22 0.204 1.00 U

Plutonium 238 13981-16-3 0.212 0.14 0,270 1.00 U PU

Plutonium 239/240 PU-239/240 0 0.071 0.270 1.00 U PU

Potassium 40 13966-00-2 12.2 0.47 0.146 GAM

Cobalt 60 10198-40-0 U 0.019 0.050 U GAM

Cesium 137 10045 97 3 0,024 0.018 0.022 0.100 GAM
Radium 226 13982-63-3 0,367 0.039 0.035 0,100 GAM

Radium 228 15262-20-1 0.532 0.078 0.070 0.200 GAM

Europium 152 14683-23-9 U 0.050 0.100 U GAM

Europium 154 15585-10-1 U 0.066 0.100 U GA14

Europium 155 14391-16-3 U 0.070 0.100 U GAM

Thorium 228 14274-82-9 0.551 0.031 0.025 GAM

Thorium 232 TH-232 0.532 0.078 0.070 GAM

Uranium 235 15117-96-1 U 0.138 U GAM

Uranium 238 U-238 U 2.13 U GAM

Americium 241 14596-10-2 U 0.149 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 13

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-166
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Version 1..

Form DVD-DS
Version 3.06
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Sample: JICOB0, Radionuclides
EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP K2235
7881-002

DATA SHEET
J1COB0

SDG 7881 Client/Case no Hanford SDG K2235
Contact N. Joseph Verville Contract No. S00W235A00

Lab sample id S008225-02 Client sample id JICOBO

Dept sample id 7881-002 Location/Matrix 618-10-8 Trench Soil SOLID

Received 08/26/10 Collected/Weight 08/20/10 12:15 1362 o

% solids 94.6 Custody/SAF No RC-154-024 RC-154

RESULT 2a ERR NDA RDL QUALI-

AK;ALYT CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 0.225 1.6 2.81 10.0 U H

Carbon 14 14762-75-5 1146 0.48 0.774 1.00 C

Technetium 99 14133-76-7 -0.077 0.15 0.405 15.0 U TC

Uranium 233/234 U-233/234 0.392 0.20 0.250 1.00 U

Uranium 235 15117-96-1 0,158 0.16 0.302 1.00 U U

Uranium 238 U-238 0.457 0.26 0.250 1.00 U

Plutonium 238 13981-16-3 -0.040 0 081 0.309 1.00 U PU

Plutonium 239/240 PU-239/240 0.363 0.24 0.309 1.00 PU

Potassium 40 13966-00-2 11.4 0.45 0.129 GAM

Cobalt 60 10198-40-0 U 0.017 0.050 U GAM

Cesium 137 10045-97-3 U 0.017 0.100 U GAM

Radium 226 13982-63-3 0.351 0,040 0.038 0.100 GAM

Radium 228 15262-20-1 0,488 0.085 0.085 0.200 GAM

Europium 152 14683-23-9 U 0.049 0.100 U GAM

Europium 154 15585-10-1 U 0.059 0.100 U GAM

Europium 155 14391-16-3 U 0.065 0.100 U GAM

Thorium 228 14274-82-9 0.492 0.030 0.028 GAM

Thorium 232 TH-232 0.488 0.085 0.085 GAM

Uranium 235 15117-96-1 U 0.129 U GAM

Uranium 238 U-238 U 2.15 U GAM

Americium 241 14596-10-2 U 0,073 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 2

'SUNNA"Y DATA SECTION

Page 14

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-167

Lab id EBRLNE
Protocol Hanford1
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 09/14/10
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Sample: J1COB1, Radionuclides
EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP K2235
7881-003

DATA SHEET
JiCOBl

SDG 7881 Client/Case no Hanford SDG 12235
Contact N. Joseph Verville Contract No. S00W235A00

Lab sample id S008225-93 Client sample id JICOBl
Dept sample id 7881-003 Location/Matrix 618-10-8 Trench Soil SOLID

Received 08/26/10 Collected/Weight 08/20/10 12:25 1399 q
V solids 93.6 Custody/SAF No RC-154-024 RC-154

RESULT 2a ERR HDA RDL QUALI-
ANALYT CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Tritium 10028-17-8 -0.593 1.6 2.85 10.0 U H
Carbon 14 14762-75-5 1.03 0.47 0.757 1.00 C
Technetium 99 14133-76-7 0.038 0.19 0.418 15.0 U TC

Uranium 233/234 U-233/234 0.335 0.25 0.233 1.00 U
Uranium 235 15117-96-1 0.037 0.074 0.282 1.00 U U
Uranium 238 U-238 0.426 0.25 0.233 1.00 U
Plutonium 238 13981-16-3 0.079 0.16 0.303 1.00 U PU
Plutonium 239/240 PU-239/240 0 0.079 0.303 1.00 U PU

Potassium 40 13966-00-2 11,1 0.56 0.247 GAM
Cobalt 60 10198-40-0 U 0.025 0.050 U CAM

Cesium 137 10045-97-3 0.408 0.028 0.020 0.100 CAN
Radium 226 13982-63-3 0.334 0.042 0.040 0.100 CAM

Radium 228 15262-20-1 0.579 0.096 0.096 0.200 GAM
Europium 152 14683-23-9 U 0.056 0.100 U GAM

Europium 154 15585-10-1 U 0.085 0.100 U GAM
Europium 155 14391-16-3 U 0,076 0.100 U GAM

Thorium 228 14274-82-9 0.500 0.030 0.028 CAM
Thorium 232 TH-232 0.579 0.096 0.096 GAM

Uranium 235 15117-96-1 U 0.142 U GAM

Uranium 238 0-238 U 2.91 U CAM

Americium 241 14596-10-2 U 0.102 U CAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 3

SUMMARY DATA SECTION

Page 15

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Version Ver 1.0
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Sample: J1COB2, Radionuclides
EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP X2235

7881-004
DATA SHEET

J1COB2

SDG 7881 Client/Case no Hanford SDG K2235

Contact N. Joseph Verville Contract No. S00W235A00

Lab sample id 8008225-04 Client sample id J1COB2

Dept sample id 7881-004 Location/Matrix 618-10-8 Trench Soil SOLID

Received 08/261 collected/Weight 08/20/10 12;45 1365 q
V solids 94.8 Custody/SAF No RC-154-024 RC-154

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 0.514 1,7 2.92 10.0 U H

Carbon 14 14762-75-5 1.26 0.48 0.769 1.00 C

Technetium 99 14133-76-7 -0.072 0.16 0.419 15.0 U TC

Uranium 233/234 U-233/234 0.846 0.35 0.259 1.00 U

Uranium 235 15117-96-1 0.082 0.082 0.313 1.00 U U

Uranium 238 U-238 0.508 0.27 0.259 1.00 U

Plutonium 238 13981-16-3 0.035 0.14 0.272 1.00 U PU

Plutonium 239/240 PU-239/240 0 0.071 0.272 1.00 U PU

Potassium 40 13966-00-2 12.2 0.55 0.240 GAM

Cobalt 60 10198-40-0 U 0.023 0.050 U GAM

Cesium 137 10045-97 3 0.034 0.020 0,025 0.100 GAM

Radium 226 13982-63-3 0.359 0.036 0.032 0.100 GAM

Radium 228 15262-20-1 0.537 0.11 0.107 0.200 GAM

Europium 152 14683-23-9 U 0.052 0.100 U GAM

Europium 154 15585-10-1 U 0.081 0.100 U GAM

Europium 155 14391-16-3 U 0.061 0.100 U GAM

Thorium 228 14274-82-9 0.517 0.027 0.023 GAM

Thorium 232 TH-232 0.537 0.11 0.107 GAM

Uranium 235 15117-96-1 U 0.124 U GAM

Uranium 238 U-238 U 2.79 U GAM

Americium 241 14596-10-2 U 0.036 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS

Page 4
SUMMARY DATA SECTION

Page 16

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Lab id EBRLNE
Protocol Hanfordl
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 09/14/10
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Sample: JICOB3, Radionuclides

7881-005

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2235

DATA SHEET
J1COB3

SDG 7881 Client/Case no Hanford SDG K2235
Contact N. Joseph Verville Contract No. SOOW235AOO

Lab sample id S006225-05 Client sample id J1COB3
Dept sample id 7881-005 Location/Matrix 618-10-8 Trench Soil SOLID

Received 08/26/10 Collected/Weight 08/20/10 12:55 1424 Q

I solids 93.8 Custody/SAF No RC-154-024 RC-154

RESULT 2a ERR NDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pci/g PIERS TEST

Tritium 10028-17-8 -0.171 1.5 2.66 10.0 U H
Carbon 14 14762-75-5 1.08 0.46 0.736 1.00 C
Technetium 99 14133-76-7 0.013 0.13 0.369 15.0 U TC

Uranium 233/234 U-233/234 0.663 0.32 0.242 1.00 U
Uranium 235 15117-96-1 0.153 0.15 0.292 1.00 U U

Uranium 238 U-238 0.947 0,33 0,242 1.00 U
Plutonium 238 13981-16-3 -0.030 0.061 0.233 1.00 U PU
Plutonium 239/240 PU-239/240 0.030 0.12 0.292 1,00 U PU

Potassium 40 13966-00-2 12.2 0.42 0.152 GAM
Cobalt 60 10198-40-0 U 0.018 0.050 U GAM

Cesium 137 10045-97-3 U 0.020 0100 U GAM
Radium 226 13982-63-3 0,376 0.040 0.037 0.100 GAM

Radium 228 15262-20-1 0.624 0.084 0.078 0.200 GAM
Europium 152 14683-23-9 U 0.047 0.100 U GAM
Europium 154 15585-10-1 U 0,057 0.100 U GAM
Europium 155 14391-16-3 U 0.064 0.100 U GAM
Thoriuim 22B 14274-82-9 0.560 0.028 0.024 GAM
Thorium 232 TH-232 0.624 0.084 0.078 GAM

Uranium 235 15117-96-1 U 0.128 U GAM

Uranium 238 U-238 U 2.03 U GAM

Americium 241 14596-10-2 U 0.137 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHERETS
Page 5

SUMMARY DATA SECTION
Page 17
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Sample: J1C0B4, Radionuclides
SBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP K2235
7881-006

DATA SHEET
J1C004

SDG 7881 Client/Case no Hanford SDG K2235
Contact N. Joseph Verville Contract No. SOOW23SA00

Lab sample id 5008225-06 Client sample id J1COB4

Dept sample id 7881-006 Location/Matrix 618-10-8 Trench Soil SOLID

Received 08/26/10 Collected/Weight 08/20/10 13:05 1440 q

4 solids 92.8 Custody/SAF No RC-154-024 RC-154

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 -0.212 1.5 2.65 10.0 U H

Carbon 14 14762-75-5 1.08 0.45 0.720 1.00 C

Technetium 99 14133-76-7 -0.114 0,19 0.390 15.0 U TC

Uranium 233/234 U-233/234 0.745 0.27 0.204 1.00 U

Uranium 235 15117-96-1 0.032 0.064 0.246 1.00 U U

Uranium 238 U-238 0.905 0.33 0.204 1.00 U

Plutonium 238 13981-16-3 0 0.10 0.242 1.00 U PU

Plutonium 239/240 PU-239/240 0.228 0.15 0.193 1.00 PU

Potassium 40 13966-00-2 12.4 0.43 0.156 GAM

Cobalt 60 10198-40-0 U 0.015 0.050 U GAM

Cesium 137 10045-97-3 0.346 0.025 0.021 0.100 GAM

Radium 226 13982-63-3 0.366 0.033 0.030 0.100 GAM

Radium 228 15262-20-1 0.639 0.087 0.084 0.200 GAM

Europium 152 14683-23-9 U 0.047 0.100 U GAM

Europium 154 15585-10-1 U 0.055 0.100 U GAM

Europium 155 14391-16-3 U 0.065 0.100 U GAM

Thorium 228 14274-82-9 0.593 0.029 0.027 GAM

Thorium 232 TH-232 0.639 0.087 0.084 GAM

Uranium 235 15117-96-1 U 0.125 U GAM

Uranium 238 U-238 U 2.20 U GAM

Americium 241 14596-10-2 U 0.074 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 6

SUM&ARY DATA SECTION
Page 18
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Sample: J1COC1, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2235

Ji1CoC

DATA SHEET

SDG 7881 Client/Case no Hanford SDG K2235
Contact N. Joseph Verville Contract No. 500W235A00

Lab sample id S008225-07 Client sample id JICOCI

Dept sample id 7881-007 Location/Matrix 618-10-8 Trench Soil SOLID

Received 08/26/10 Collected/Weight 08/20/10 12:25 ,1469

V solids 93.8 Custody/SAF No RC-154-024 RC-154

RESULT 2a ERR MDA RDL QUALI-

ANALYTX CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 0.608 1.6 2.71 10.0 U H

Carbon 14 14762-75-5 0.899 0.46 0.748 1.00 C

Technetium 99 14133-76-7 0.033 0.15 0.391 15.0 U TC

Uranium 233/234 U-233/234 0.664 0.30 0.282 1.00 U

Uranium 235 15117-96-1 0,179 0.18 0.342 1.00 U U

Uranium 238 U-238 0.406 0.22 0.282 1.00 U

Plutonium 238 13981-16-3 0 0.13 0.319 1.00 U PU

Plutonium 239/240 PU-239/240 0.200 0.13 0.254 1.00 U PU

Potassium 40 13966-00-2 11.4 0.55 0.207 GAM

Cobalt 60 10198-40-0 U 0.023 0.050 U GAM

Cesium 137 10045-97-3 0.338 0.030 0.026 0.100 GAM

Radium 226 13982-63-3 0.343 0.045 0.044 0.100 GAM

Radium 228 15262-20-1 0.513 0.12 0.116 0.200 GAM

Europium 152 14683-23-9 U 0.054 0.100 U GAM

Europium 154 15585-10-1 U 0.079 0.100 U GAM

Europium 155 14391-16-3 U 0.090 0.100 U GAM

Thorium 228 14274-82-9 0.506 0.029 0.026 GAM

Thorium 232 TH-232 0.513 0.12 0.116 GAM

Uranium 235 15117-96-1 U 0.136 U GAM

Uranium 238 U-238 U 2.68 U GAM

Americium 241 14596-10-2 U 0.099 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 7

SUMMARY DATA SECTION
Page 19

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-172

7881-007

Lab id EBRLNE
Protocol Hanfordl
Version er 1 0

Form DVD-DS
Version 3.06

Report date 09/14/10
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618-10-8 Test Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1C099, GEA

&124t4 10 8:54:53AM

Alysis Report frr RCF25351

J1CG99 SAFiRC-1 54618-10-8 TRENCH SOIL GRID #1 250g aG

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Descnpton
Sample Type

Sample Size
Facility

Sample Taken On
AcQuisidan Started

Procedure
Operator
Detector Name
Geometry
Uve Time
Real Time

Dead Time

RCF25351
J1CO99 SAF:RC-154 618-10-8 TRENCH SOIL GRID #1 255g aG
Non Standard Geometry

4,030E+02 grams
:Default

8/202010 12:05:0PM
8/24f2010 7:54:40AM

: Non Standard Geometry
RCT
GEA2703
Non Standard Geometry
3600.0 seconds
3600.9 seconds

c~UAL~ Y I

: 0.02 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (In channels)
Identification Energy Tolerance

Energy Calib-atron Used Done On
Eticiency Cauibration Used Done On
Efficiency Calibraton Description

Sample Number

. 300
40 - 4096
40 - 4096
:1.OO0 keV

2142010

311012010

GEA2703 NONSTD 03101 OEffcal SN80398-238

5721

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Sample: J1COB0, GEA

Apex"
$!M210 SC 5AM Pe r4

A ysis Report for RV472A-i52

PJ11P," SA F RC-154 561I-8 TRENCH WLf GRID #2 250q aG

S rnp1e 0.t 'rirpn

Sanpt Type

Sample Size

SamnpIo Thk"n On
AIqii n SIred

Di clor Name
Geon ry

Live Tme
Reaf Tine

Dead Tin

Peak L-ate Threhold
Pea Locate, Range in

Peak Area Range

4dnifctio Energy Tol e

GAMMA SPECTRUM ANALYSIS

RCF25 32
,'CB ) SAF :A54 6d-8 TRENCHS L Go 250 4G

Non Standard Geemetry

: 40E+02 gra a
:Defta

:&202010 12 5ODPM
: Z/4/2U10 T 54:46AM~

:Standard Gecmetry

ic Nut HIjl~:
:Non Standard Gennolet

0.02% 0;300
40 - 4M
40 4M
1,000 keV

nergy C brahk nd Done
rfi eny Calibran 0 ed Done Ck'

EWeiny Celibrain Dsidon

S iphr NMb r

5 1020

: 3 S$ 010
:PGTWHITE NONSTL 0310 10 EIczi SNS0400-23

:5T22

INTERFERENCE CORRECTEDREPORT

Wm mean
Actfvity

(pCi/grams)

Wt mean Comments
A ibvty

Uncertainty

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-174
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Sample: J1COB1, GEA

R242010 'C 0327A

Apex
Analvsis Reci ke RCF25353

J1CjB SAF:RC-164 618-10-8 TRENCH SOIL GRID #3 25Cq aG

GAMMA SPECTRUM ANALYSIS

Swipke O.4c4pAi4n
Sai-ple Typo

Sample Size
Favily

Stname Taken On
Acz.uiSition Started

Detetor Narre
Gcemer.y
LUe Time
Real Time

RCF25153
J10R1 SAF RC- F4 618 10 8 TRENCH SQOB GRIDf 250 aG
.NVn Standllar4; GfrihiIry

3 670E-02 ?rams
Default

E.24?2 0 9:03:24AM

:Non Slandard Geometry
: RCT

GEA2Oj3
Non Stndara Geometry

3600.0 seconds
3600 9 seconds

Dead Time

Puac Lnc,4Iae Thr5-dd

Peak Locate Rlrnga I - r1*aianes)
Peak Area Range n hiaeli)

loetitfation Energy Tleranre

Enrw.y Cacaion Ud Done On
Effrienoy Cairayon Used Done Or
E icjency Caibraton, Descrion

Sample Numter

S300
40 -4096
40 - 4096

: 1 000 keV

24i2C10
3N102010

GEA2703 NONSTD 03101JEfcal SN8098-238

5726

INTERFERENCE

Nuclide
Id

Confidence

CORRECTED REPORT

Wt mean
Activity

(pCigrams!

- **4 .~ ,-,-..-. 4. 4..

f.. -

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Nucide
Name

Wt mean
Activity

Uncertainty

Comments
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Sample: J1COB2, GEA

8,242010 10 03

Apex"'
Anadyss Repo'i- for RCF25354

J'C0S2 SA:RC1 4 E6!810 6 TRENCB SIL GRID 4 250 aG

GAMMA SPECTRUM ANALYSIS

42AM

Sanple ldentlfcall

Sanple Das eion
Sam pke Type

Sarrpse Sie
Facility

RCF25354
PiCOB2 SAF:RC-164 618-10-8 TRENCH SOIL GRIO 94 2504 aG
Non Standard Gemnetry

3 -860E+2 "1 ams
Defaul

Sample Taken On
Acquijitimn Stared

Proc.,dure
Operator
Defeclor Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threahrd
Peak Locate Range pn c*,annels)
Peak Area Range ( cmannels)
ldentficatno Energy 1lerance

Enegy Caibradkn Uaed Done On
E lency Cali re U I Done On
Erfciency Ca libreti.- Desritfl

&202110 1245:00PM
:124.2010 9 03:20AM

Non Standard Geomtry
RC T

Nun Sbrndard Georrtry
Wi00 D wnd

3600. econds

0 02 %

3.00
40 -4096

40-40%6
1 000k KV

30k2010

3I T N 1010
GWi!E NONS 0 031010 Erkcal SN6O4OG-236

Sam Nurr -r

INTERFERENCE CORRECTED REPORT

Nuclide
Name

Nucde
Id

Confidence

Wt mean
Activity

(pCi/grams)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

OLIAU T. )

Wt mean Comments
Activity

Uncertainty

B-176
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Sample: J1COB3, GEA

6241210 11X:47AM

Aras Report fo RCF263S6

J1cO SAF:RC-154 ' 1*LSNCH SOIL GRID 95 250g WG

GAMMA SPECTRUM ANALYSIS

3 C1154 -5,1

N StuadGoe
4 T FNCIH SOOL GRID 5 250g aG

Sampl a 1enI On
Acquisition Started

n-e

GTrrnry

Ra Tema

D- d Timn

Peak I. ata Rangj& (in hame~s)

P -Aona Rango r )

kmlcaur;to Eriry Ta

Enerpy Cabra.n Used Dona
Effiiency Caslratcr Usd D&ne n
Efficiency Cafibrat-, L.a ',

Sanmple Nunrer

:- 20,' 10 12 55:00PM
:24-2 10 10:06:34AM

1N Sta ard Gemety

: GEA2703
Non Standard eicmetry

:3,00
40 - 406
40 - 4006
S1000 keV

2Z42010
3I0 2010

Gt A2703 NONSTD a SNW9a-238

5730

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide
Name Id

Confidence

Wr mean
Act ity

(pCllgrams)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Sarnp. 2iz

EOIlity

OJQ'>~; TI QNIY

Wt mean
Actiity

uncertainty

Comments
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Sample: J1COB4, GEA

&242010 A3:.AM

Ai y > n 4t N- R[ F2 7 .4F

JIC.04 S'AFRC-154 '1803 TRENCH SQIL GRAtYD # 20 G

GAMMA SPECTRUM ANALYSIS
Sa qde
Sarnge 0e~ns
Sanrpe v pe

J1Cl SAf RC1$4 61H*1O0 YR NCH 601L GRID # 6 25y 0
Noni Staidr Georr try

31 O1E#L2 grnme

Sam I Tek r Orr
A,"I

Pr cewe
Operakor
Dod rama

ReriI Timn

Dad Time

62/2010 1: f:OPM
34/20 0 64307M

Nnn Slanderd GC atr
RCT
GEA2703

3600-0 wecjnds
000 a ecr'nda

QUA I. ~AT1VE ONLY

002 %'

Peak Locale Thrvs. -,
Peak Locale Range m cannels
Peak Area Range Di cdannels)

SEnr rance

Energy Ca banor red Done On.
Efleo Cadraiaonr ed DOne O-
E koency Cauibr a" Dac-Mu 1

Saple Niurre

: 3.00
:40 -406

:.000 kceV

-0412010
310 010

GEA2703 NONSTO 031010Eff .! S 60 8-23

5712

INTERFERENCE CORRECTED REPORT

Nuclide
Name

Nuchde
d

Confidence

Wt mean
Activity

(pCilgrams)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Wt mean Comments
ActMty

Uncettalnty
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Sample: J1COC1, GEA

Apex'
! 242"1C 7:^3: AM

Anlysm Report fo RCF25350

J1 COC1 SAi :R 1 -4 61-0-8 TREC Ot RDW#30 25 eG

GAMMA SPECTRUM ANALYSIS

AF 2 C- 3 4 6.P 10-a TRENCH SOIL GRID G

NoSidard - Gu',matry
S;amv;e Ip

Sampe Upe

3 718E+-02 rnmsSe mp'e Sai
Lai :ty

mple T;k jr (

r '1eProcgd o
Opera
Detado Nme
Geom try
Lrle T'ime

ReI Tine

Dead Time

Peak Locate Threph -,d
Peak Locate Range On
Peak Area Range on channeisa

a &Enelgy Inaes,

Energy Cehb tn Uaed J' ur' On
tEfaicy Celit~ralet~ U d Cre On
t M~ndrcy baheI*ce De rilr

&202 2:20 P
&24W1 AM&OiuM

:O dr Geometry
:RCT
PGTWHITE
Non Starcard Geometfy
360.0 seconds

:36W0.6 seconvds

: 02 %

:300

40 - 4096
40 - 096
1 0 keV

3N0 2810

30&2010
PGTWNH;E NONSTD 031010 Effcag SNW400-2,

raple Number

INTERFERENCE CORRECTED

Nuclide Nuclide
Name Id

Confidence

Wt mean
Activity

(pCi/grams)

REPORT

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

OU4~ T' ONL

Wt mean
Activity

Uncetfainty

Comments
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Sample: J1COB1, VOAs

4 I l I'l
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phou 614-210204
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A LV. *Igf lpii

Uohville Laboratory

lI II-Tridl.6 me

1 2-U Iv j4~
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LP~Cmeh42- r

2-0 1 a" I
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Chk oehre

FIhene

X 4gLe II h.1 d

4e m r<.t -Bc .'u.r,.c

4.76
4_76
4.76

476

1.76
571
4.74
4,76
41.4

11A

114

4. 6

4.1
4 7

4 74

951
476

4.76

4 76
4,76

4,764571

46 71

5.76

4.76
4.6

4.74

4.74

4:74

f23 1 *

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Sample: J1COC1, VOAs
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Sample: JICOB4 - JICOC1, Wet Chemistry
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(X116 {uIYi 2015

KR~l14 4r12%01u1

11) %2)10
Q&324 0 W4441

.11( 001 wif 9 9

Chinkin

XFui

N trnAWNtritn Nm N'
ilevict Ch. O 

CyuunitgaI1
941).fidu : d

941.4

1012

I) I'

10 L'

10 U,

0,3 !s
0.19 t

42.5 17

0.1

I Q

10

1.0

1.0

1 0

IO '

0.08

0 ftI

428

0.1i

4.9

O9

4.9

4,9

4.9

4.9

041

1 ll

107

% v

in'g&v

m3/kg1y

7ty

Iige r

mtg m

ii (--

LA33n

.1u1411

LAn9 1

.i '14

0%111

L.a9 90v

Mel'i.

)K(Wi I4

:.i' 9 flt

:m4941

Iiet 1)

IS iiYI4

1)W14 01(1

li*14<Wiii

1)9 4J111

I) 'Al0t

0.1 p1 Unt > o i nM 113121

n14r0lI 111 6

l~t1(19

(1 :4211l0 IPA I0O

019931
9.1442411A04

(I 7)

0110 IA 353.2

> i1049014

1 AA4011 suM :1
114bgl(b 1 )

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

............ -

i
1

i

B-222



WCH-431
Rev. 0

Sample: J1C099 - J1CB2, Petroleum Hydrocarbons
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Sample: JICOB3 - JICOCI, Petroleum Hydrocarbons
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618-10-8 Test Pit Asbestos
Sample: J1C075 - J1C087, Asbestos

A
2*
03

C)

Analysis Information
Satmptell) L551V1AA L551XIAA L552F

Casoto j 2D I J1C[08 - J1C 0
Maroscotc eaminatar

Samptn Dascnpisn

%Ctr.ft -e ND
%Amosbte ND

%Crnrobdiit ND

%Ac nolite ND

NO

%Tonal Asbestos Nt)

% Callutoso ND
%Glass Fioors ND

% Dthestioers ND
Norn-fibros 100

Comments:

soil

Y
A brown

0
PLM

Asbestih
ND
ND
ND

ND

S Lo 1A
J1C M2'

soil soilt

Y
dark brown

ND ND ND
ND ND I ND
ND j ND MD

ND
RD NP. ND
NO NO ND
ND ND ND

ND ---- -1
ND
ND
1oft

ND
ND

IND

Note: 'ND' stlnd tor fNone Detemted". 'TRA stands tor '<1%1

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

TA Richland

Asbestos PLM

Arist: D. PetV SOP nlformaton Method Batn* 242354

Arst Signature: OL-ASS-SO2 NItSH $02 S90G
Date: JoiN1 0 b Enbshon

A6ntl ND J '10J 'J

Macroscopio examination

3F"rplo Dm-rpibon so sil "6l 561l s; i50

H mGfteows Y Y Y Y Y
woor dasR bLown :dark bmwn, d.rk brown L'ark bo~n dwk br-q
% Viible fAbets 0 0 TA N

PLM Axialysis
Asbesuform Mierials

%Catmouit ND ND ND ND ND
%Crcidolime ND ND | ND NED N1D

STrmrrft NU ND | ND NU N41
%Atinote faND ND ND ND ND

%Atopyi :0 ND ND ND ND ND

Cortr ne00s:

Note 't)" s-Ons for None Detected" TNA" stands for "<1 %"

TA Atoihlarnd

Asbestos PLM

r0 yeD P o' SOtP r1tormabon Method ato 4 2423542

fl, o snator: RL-ASB-0I2 NIOSH 9002 SG N
T Revhsionan

It
A
7'
00
C)
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LABORATORY DATA RESULTS

618-10-13 TEST PIT
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618-10-13 Surge Pit Radionuclide Analytical Results
Sample: JlC060 and JIC061, Radionuclides

Sample Results Summary

TestAmerlca TARL
Ordered by Method, Baich No., Client Sample ID.

Report No. : 44611

Date: 07-Sep-10

SDG No: J00824

Client Id Tracer MOC or
Batch Work Order Parameter Result - Uncertairty ( 2s) QuLa Units Yld MOA CGDL RPD

0225426 U15. lEPLATEAEA
J1C060

LlJ1SIAC U-234 6.47E-1 +- 3 1E4' pCly 79% 1 11E-01 1.XE+00

U-235 8.06E-02 +- 10E-01 U pC 0 71% 1.1IF-1 10OCE+0

U-241 B.33E-01 4. 3.1E-1 pCVg 79% 1.7E1 10C-E+;0

J1C060 DUP
L5J16IAL U-2a4 586E-1 +- 3.OE-CY pCig 77% 1 86E01 1.XC+00 9.9

L-235 0.002+0 +- 8 0E-32 U pC/g 77% 1.13E-1 1.0017+00 2000

U-238 t-0-31 I- 3-3E-01 pC-d 77% 203E.01 1,0CE+00 57

J1C061

L5J221AC U-234 8.53E-01 +- 4.02-01 pCWg 67% 1.33E-01 1.DXE+00

U-235 7.11E-02 +- 10E01 U pCp 67% 1.33E 0 1.36E+00

U-28 1.23E+00 +- 51E-01 pC~g 61% 0 7E-01 1.JCE+CO

0225423 GAMMAGS
J10060

5J10G AMERIOUM 241 2,15E-01 +- 1 1E-01 U pCW9 2.96E-O1

CO-60 -5.28E-03 +- 1,7E02 U pCilg 2.97E-02 5.00E-02

CS-137 2.54E-02 +- 1 ,-02 U pCVg 3.14E-02 1.0E-01

EU 15? 1.11E-02 - 4 3E-2 U pCVg 733E-02 1.(2-01

EU 164 -634E-04 5,02-02 U pCVf 8.65E-02 11) E-01

EU-155 2,721-02 +- 54E-02 U pCVg 9.07E-02 1.DE-01

J1C060 DUP
L5j161AJ AMERICIUM 241 7.46E-02 +- 7.8E-02 U pCV/ 1 39E-01 97.1

C0-03 5.82E-03 14E-02 U pCVg 263E-02 5 XCE 02 4090.0

CS-1aV 1.07E-02 +- 1,4E2 U pCi/g 252E-02 1.)2E-01 81.3

EU-152 /,64E-03 - 3 2E-02 U pCVg 5.53E-02 1,9CE-01 44.5

FI-154 312E-02 +- 4 7-~2 U pCig 8 62E-02 1.00E-01 208.3

EU-155 2,91E-02 4- 35E-02 U pCVJ 619E-02 1,00E-01 6.7

J1C061
L5J221AG AMERICIUM 241 1.24E-03 - 7.2E-02 U PCg 1.20E-01

CO-60 1+58E-02 +- 1.5E-2 U pCV/ 2 96E-02 '0-E02

,8-137 -1.00E42 1 6E-2 U pClg 2 60E-02 1 062E-01
EU-152 -1.73E-03 +- 60E02 U Ci/g 7,01E-02 1 W E-01

EU-164 -602E-04 +- 4.9E-2 U pCVg 830E-02 lIKE-01

EU-155 -4.06E-03 - 5.28-02 U pC4g 8,83E.02 1,00E-01

0225428 C14_CHEM-LSC

JIC060

L5J161AH C-14 3,79E-43 +- 5.72-03 U pCI/9 100% 1.18E 02 52*00E01

J1060 DUP

TeetAmerrca Rfl. - Rrdliw Arcet hurc,-u.

rptSTLRchSaeum U QiAl - Axaly-Ad for lnt 4er4trdl ri-a' lirelting criermi

mary2S2 vsa Rapnn wa.. wflealC
A2002

TestAmenca Page 4 of 18
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Sample Results Summary
TestAtmerica TARL

Ordered by Method, Batch No., Clent Sample ID.
Report No, 44611

Date: 07-Sep-10

SDG No: JD0824

Clientd Tracer MDC or
Batch Work Order Paraneter Result +- UncertaInly( 21) Qual Units Yild MDA CRDL RPD
0225420 C14-CHEM-LSC

JiC060 DUP
L5J1611AM C-14

J1C0I
-5J221A H C-14

0225429 906.0_JPLSC
JIC060

LSJ161AF 1-3

J1C061
LJ221AF H-3

JICi DUP
L5J22IAL H-3

No. of Resuts: 33

3,11E-04 +- 5,6E-03

-1 01E-03 *- 5E4)3

4.236-03 +- 6.8E-03

-2.006-03 - 9.2E-03

-4.F2E7-3 4- 8.9E-03

U

U

U

U

U

Pii 100% 1 18E-02 5.00E+1 169,7

PC/g 100%o 1BE-02 5,00E+01

pCV

pC/g

pcVrj

100%

100%

100%

1.45E-02 4 00E+02

2,02E-02 400E+02

1 98E-02 4006E+02 432.7

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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618-10-13 Surge Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1C060, GEA

&11 V20 10 3-53 OPM

Apex
a' , ;4

Analysi Re j r R 54
060 AF RCJ5i 618-10-13 SURGE PIT SOML PILE

GAMMA SPECTRUM ANALYSIS

Sample Taken On
AcquI i1cn Stert

RCF R4 ,
41060 SAF:R1514 61-01 SURGE PsT SOIL. PKLE

'0 pM

?1 1/12010 7:5U:XAM
&'11a@c10 2:53&07PM

roclure
Ir

Detetr Ne

* e Time

Rea Thne

Peak Locate Threehald

Peak L-cale Range (in dhannels)
Peak Ace Range (in channels)
identif1raalln Ecergy oierance

Enry librliian Used Ocre On
Eifrwy CctlirI, n Used On
ErIny Calibretinn D1rin

60 Grm PM kva
RCT
PGTWHITE

: 3oa- secs.ds

: m%

:3.00
40- -4096

4C - 4696
I W00 keV

3/1072010
3/22.010

PGTW H1TE iig PB 0 1210 ENCaI SN6036iiA~238

Sample Nm',lber

INTERFERENCE CORRECTED REPORT

Nuclide
Name

Nuclide
I4

Confidence

Wt mean
Activity

(pCigrams)

Wt mean
Acivity

Uncertainty

Comments
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Sample: JIC061, GEA

,- ''1Oj 3-54:: P.N

Apex
I ; , I . !

Andyre Repor 1r RCF25246

JiC01 SAF:RC-154 - SURGE P AT SOL PILE

GAMMA SPECTRUM ANALYSIS
Sampl t L

Sme Desi Ion
Real Type

FailI1y

Sanpde The On
AquidUon $Siataad

P'ocedre

Dtrtpd Name

Lye Timre
Real Time

: RCF2724i
VJ1C SAF:RC-54 61j10.13 SURGE PIT SOL PILE

: E+0 grams
:Defau t

: .1/2O1G :105!0AM

:I 8001a 2:541 2

:U G Pren Box
R"1

: 0Gr4n P I Bi x

: 02 seos

Dead Time

Peak Locae Thresnod
Peak Loca iRange in cherne
Peak Area ange (in chanmels
I ton Ene'1 7 eranca

Erergy Calbre 'sed Done On
E en y eaibraw Used Done O,

E lenv Cal~bra Descnptron

400
40 409

0000 knV

RiEGE0.2 8OgPB 32 OCal8039DA-238

SPie Number

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide W mean Wt mean Comments
Name Id Activity Activity

Confidence (pC grams) Uncertainty

'-4 -
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Sample: JIC060

Client Washirgton Closure Hkanrd
Project/Site: SAF# RC-154

.tieet Sampn it : JICO6
DaeCol ctd: Gl10 755

0 .: Recei e: 0i1AO 101l:3 C

teho .80108.-U Mas ICPC (Cnt/nued)

AuuyIn Reslt tuatr
Cadrnsim 037 U
Cs/cInm

Conss

Pcass/ur

Mg a

Stiw

ztfryen
lu/Ill

5/150//u/I

2 /nmm

510 J41

sL
15 1

11 1 L
2NO J L

32 N

30 4/L
367 J/.

3 L
47'

.52

225 L

&L14 U
313

522B

49.4 1.L

Analytical Data
TestAmeica Job ID: 20-8372-1

SDG: JD0824

L b 5-anpie IR: 280-8372

Petcer1 S&idc: SIO3

RL m Unit 0 PYepNrW Aratyud i Fac
0.18 0.037 gKg - 027/10 09:00 0/27/10 17:43 1

45.1

U-15

4.5

0390

4.5

2.3

16.1
090

1.8

3.6
271

0.90

9.0
&1a

IDS

9.0
0.90

2.3

1217

0.052

0-45

0&20

34

1.2
3.3

0.090
0.23
0.11

37.0
08.7

1.9
&14

533

0-42

0am

0-32

n9ig 0 0/27NT09:00 027/101o743

mgiKg 0 08r//109:00 0827/1017:43

TNgKg a
mrg 

mg"ga
mgKg 0

mg"gi

139"/9Mg 
Ig"
mgicg a

08/271o09:00

08/27/1009:00

01/271D09:00

08/2710 09:00

08/27/1009.0

08/27/109:00
0&27/1109:01

0&2710 09:00

0827/1009:00

05/271009:00

8/27/1009:00

08/2710 09:00,

=82710 09:M0

0/27/1099:00

08/271 009:00

0821m 0O:00

1

06130/101621

0/27110 17A3

0627/10 17-43

0/30/10 1621

B627/10 17A3
08/27/10 17A3

06/27/107:43

0627/10 17A3
06/27/10 1TA3
0/27/1017A3
027/10 17A3

0=71017:A3

0/27/1017~A3

0a300 1621

0/27/10 17A3
06/27/10 17A3

Method: 60108 - TCLP Metals CP) - TCLP
ARBe Na

Ase= a
Bar /1I

CadfI" 01

CIVmIUM 0

Lead 0
1 In 1

SUer &1

WA Qmabr RL
.022 U 0&0

027 5

D20 U
030 U

.013 U
.93 B
00 U

1.0

0.10
a.5

0.150

.10

0.50

L uAt 0 P pnR d
m022 Mgn- 02711009:00

0020 rM/L 0&27110 0910

0.0020 MrgL 08/109:00
000 rmgnt W/27110Willi

0.013 mrgi 08/27/109:00
0.024 nYL Di027/09:0D

0.0040 ri/L 082H710 09:

Metht 7470A - TCLP Mrcuy - TCLP
An" R1st auMer EL AL Ui Prpsued

Mewry 0A0D30 U 0020 1009030 nYL 0D26/1 14:30

Me&Kxt 7471A - Mercury (CVAA)
Am"%/tu Rest Onwlfer it AL Wit 0 Pmpared

Measly &DD55 U G.017 0055 nwtg D 251009A4

General Chemistry
Amae Rest eisner HL M Unit 0 Pspnild
sullfe 25 UN 52 2.5 Mrgg C 0/W1IO1:011

T7 s1 .y Osd 6s a, 049 0.10 riqig 0 08/24/1009:35

AuaLgta Rst Guar HL EL Ui D Piupodm
Prcmo Me 57 0.10 010 %

General Cheiistry - Soluble
Anse Rast eMer EL M Uit 0 preped

C8IdC 5.9 4.9 1-9 rpWmg 0

Sa4 saN B54 SN 2.5 0-31 ni9KCg 1

N sraN llas / 5.45 a 04 0-35 /Ix cg 0

061e 113 U 2.0 036 MgKg 0

AildINt 0i Fac
WI27102252 1
0/27/10 22.52 1
6/27/1022:52 1

06/27102252 1

062N102252 1

06/27/1022:52 1
0/210 22:52 1

Anarfimd is Fac

o08/f2101125 1

5A515ipd is Fam

06/20/101 /8 I

Anaspnd 01 Fa

08/1 0 1355 1

05/24/1018/39 1

AnWWZd i Fac
081/10 1752 1

AnaWW 01 Fat

08/1100942 1

0/18/109A2 I
O/25/1014:37 1

08/18/1009:42 1

TestAmerias Denver

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

0

B-236



Sample: JlC060

Client Washington Closure Hanford
Project/Sie: SAF# RC-154

i .Satiple .D:.J1C4I

DaL Rec e: 81100:0

Analytical Data
TestAmerica Job ID: 280-6372-1

SDG: J00824

La Sampi AD: 280-6372

Pe ret .0d: &

GeneraI Cheminry - Scib'e (Continued}
AnaIM4 ABeut QaUiM RL imL Unik D Prelplre Ansyzed EM FM

NUt as N 0133 U 2,5 0.33 mgyCg a 0dC110 09:42 I

o0flpo pt at as P 15 5 j 4.9 1.2 V19Kg 0 211&1009A2 I

21 B 4.9 1.7 nxgg 0 W&100942 1

Fladde 0,1 U 4,9 T.B1 mgg O e118 10942 I

AnWafyt Ruwt QUIIMr RL RL Ung D PrepiRed Analped ON FA

p," adf to 25 Oeg C .55 I00 0.0100 SU 114110 1:39 1

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-237

WCH-431
Rev. 0



WCH-431
Rev. 0

Sample: JlC061
Analytical Data

Client Washington Closure Hankird TestAmerica Job ID: 280-4372-1
Project/Ste: SAF# RC-154 SDG: JOD824

Cliend Sample [:J1C01 Lab Sample ID: .8 32 2

Dat1e Reeie: O0i14/10 08:0 Peer Sois S&

Method: 82V0 - Voaatie Organic Compounds (GCIMS)
Anaq4u RtUt GU@WIr RL JL unit 0 Prepaud An&"pe DO Fac
AceIe 5.5 U 20 5.5 ugWg 10624101100 1
Beeww 0-48 U 5.1 048 Ug 0 80&2110 11:20 1
Hom khoMMeMrane 023 U 5.1 0.23 ugg 0 024M101100 1

BIMTA90FM 024 U 5.1 024 Ug"( 0 8/10 1100 I
sinmnmemane 0.51 U 10 0.51 gig" 0 0dw4110 110 1

2-Baunt-e WMEK) 1.9 U 10 1.9 gmy 0 0624110 110 I
CarbM MAind 043 U 5.1 0.43 9g1 0 082M10 11:00 1

CarbM8 *acdIDte 0.64 U 5.1 0.64 *gg 0 0824110 1110

C!kwaememne 0.55 U 5.1 0.55 ugg 0 8024m10 1110 I
DrmenmocnkrMetehine 058 U 5.1 0.58 1gKg 0 0 I2410100 1
Chlroeglvme W91 U 10 0.91 1g1( 0 08124110100 1

CNoDFwZm 0-30 U 5.1 0.30 ug( 0 082410 1100 1
Cubrame"lae 0.79 U 10 0.79 u90(g 0 082/10100 1
cr-1.3D0c~Nppene 1.3 U 5.1 1.3 Ug9 0 80241101100 1
E8ytyer-en 0"59 U 5.1 0.69 u91g 0 0812101100 1
1,1-Dic*mNoeware 0.21 U 5.1 0.21 19g"g 0 8W2410 1110 1
1,2-Deidwoefe 0.72 U 5.1 0.72 uLMY a 08124110100 1
1,1-OkMonefheie O.6 U 5.1 0.o *gM4 0 824110 1110
1122-Telrad:okaeghne 062 U 5.1 0.62 U9" 0 084m10 11130 1

1,2-DIkiteWrparpme 0.56 U 5.1 G-56 ug1g 012M10 11130 I
Teradshoelwye 060 U 5.1 O6D up"9 0 08124110 11130 1

Tzkm" 0.71 U 5.1 0.71 Lg4(g 0 082=41101113 I
24anone 5.0 U 20 5.0 9g(9 0 0812110 11130 1

0arr..3- pp 069 U 5.1 &69 ugg( Da2410 11130 1
I1.1-Tk1*rOebmw 0.53 U 5.1 0.53 9g1( D00824110 1130 1

1,12-Tdtomebme 0-90 U 5.1 0.90 Lag1C " 08124/10 110O 1
M6thy4ns Chiwoo G5 B 5.1 0.77 ug"g 0 0812411011130 1

4-UeI1"-2-penDaMwe (MIBK) 4.5 U 10 4.5 11M1 0 0124/10 11100 1
TrfcilxDEtwe*e 024 U 5.1 024 1g9 0 0812411011130 I

V"yt Me 1.A U 5.1 1.4 19g" 0 012m10 1110 1

Xylenes. TOW 062 U 5.1 0.62 L1(9 0 0324110 11130 1

SYrene 0-64 U 5.1 0.64 ugg 0 082411011130 1

12-DOdroeWe1, Toal 0.40 U 5.1 GA U19g 0 08124110 1110 1

7WfaWeWy UlWfldColoml ECa 5M Roam QL9alW UnIFr D RT CAS Ma Pr ed Anatlbd Of Fac
12,T-7lt:Mhbenzwe IA Jut 19ug9 0 15.30 12M82-1 082410 1t00 7

tixaMObuadhM 0.7 J N 0 15.58 87-08-3 0&24&101 1.10 7

1ig phmawee 1-2 JNS Ug4V a 15.08 01-20-3 08.24/1011.00 1

TestAmerica Denver

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-238
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WCH-431
Rev. 0

Sample: JIC061
Analytical Data

Client Washington Closure Hanford
ProjectfSite: SAF# RC-154

TestAmerica Job 0: 280-6372-1
SDG: JD0824

CI> nt Samp e ID: 11101LaSa p L 0

0a1e Ro~ctd: (10g143 0 .3:0 Penxf4 o Odr.0

Metod: 052 - Poy Lrin~aad iphenyls (PCB3s) by Gas Chromatogaphy (Coninued
Anat RasMt GalKer L UM UnIt 0 Prepind AnrAped il Fac

ArMC 1254 2.6 U 1 2.6 Lug*g 0 08r"510 20:05 27/101347 1

AClor 1260 2 U 10 2.6 0825110 2:05 01,27MO 13A4? 1

Sw1g9 - Recovery QaEuar LAINS Prepared Ana4yz Ddac
De-c-rhbvb yenl 85 50-130 0W2540 2005 0M27M 13~47 7

Tefrac/iwo-m-xy/nme Ice 53-125 03251 20:05 Otn7m0 T3.47 7

Me : 0L0B - Metals tC P)
A-tlyto Result tuar EL

4mm 40 L 4.7

AMny
A

Baron
Cosn
Cadmlum

Chremham

Cobs/i

Copper
Sin

Magnnhtmn
Manganes.
Motybflnts

036 U
1.4

55,3 1 L

0.035 8
0.93 U

0.039 U

9090 4 L
45 L

Ia
1.

113 L

25000 JL
0.42 B1

3550 J L

305 J L

0.42 B

9A L
sa
565

1.0
316 L

0.15 U

252

241 dL

SW
Skf

Sodium

Vanadlium
zuw

zhrow-um

057 0.36

0.95 0-82

0A7 0.072
A9 0.031

1.9 0.93

0.19 0.039

473 13.3

0.19 0.05

U0.5 0.095

095 0.21

4.7 3.6

0.7 026

15.9 3.5
0.95 0.095

1.9 0,25

3.8 0&12

284 38.6

095 0.1

9.5 2.0

0.19 0.15

114 55.9

1.9 3.109

035 0.38

2A 0-34

MLX UnIt 0 Prepn

15 mgqxg W 027/1009:00

mgAg q

mgmg

mg"ga
gng xg

mqKg *

13p1(g 0

99g(9 0

mg/Kg 0

13g9( *
mq919

wrwg

0(27/10 09:00
0827N10 09:00
027/1D0 09:0

08(2710G9:00
08(27/1009:00

0(2710 09:DD
0M82710 09:M0

0(27/ 09:00
0127/10 09:00

0/27(1009:00

0&27/1009:00

081271009:00
0(2710 09:DD

0W827(09:00

0O27(1 09:00

08(2710 09:00

0(2711009:00

09/27/10D:0
05(27(10 09:DD

09/27/1009:00
0(27(10 09:00

0/27(1009:00
08(2710 09:00

Aslipyd WI FC

0(27/10 17:53 1

08(27(101753 I

08/27101753 1

0a627(10 17:53 I

0oamm 16:30 1
0(27/10 17:53 I

08(27/10 17:53 1

D827110 17:53 1

027110 17:53 1

oaDrji 13o 1

0827/10 17:53 1

027 10 1753 I
08(3110 16:30 1
08(27/10 1753 I

0427/10 17~53 1

0627/10 17:53 I

M M27110 17.53 1
0(27110 17:53 1

0D(271 01 53 1
na27/10 17^53 1

O27/10 1753 1

0(2711 01753 1
08/10/101 E30 1

06(27/10 1753 I
0(2700 9:00 08M27/10 17:53

Method: 60108 -TCLP Metals (ICP) - TCLP
A-11116 R IS taQU r RL
Afint 0.022 U 0.50

Sanum 0.31 B 1o

cadmlum OD= U 0.10
Ctamma 00030 U 0.50

Lead 0.013 U 0.50
65i um 0 .0U a 0.10

51er .0064 8j 0.0

Ma.
0.022

0.02

0.0020

00030

0.013
0.024

a403

unit D

ffqL

"gqL
1M3L

M91L

mg/L
m9L1
M91L

PRep-sed

0&27(1009:00
08(2710 09:001

08(27 109:D0

0271009:00

0827/009:00

0827/1009:00
07,271009:00

An@A.d
0827110 23.1

0627(10 2321

08(27/102331

06(27(102 3-1

08/27/102331
0627/102331

08127110 2331

IN Fac

Method: 7470A -TCLP Meroury -TCLP
Amiqs RaINt uar EL MaX Unr 1 PnWpad Anahpid DI Fac

ManY woEso U ana20 0000030 1L 08(28(10 14:30 0327t1011:34 1

Method: 7471A - Mercury 4CVAA)
AuS(s Result thINer EL aL unit 0 Prepared AnaSet ON Fa

Memusy 0-0052 U N 0016 00062 mW1g 0 0820/1009:45 06420110 19u10 I

TestArnerica Denver

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-241
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WCH-431
Rev. 0

618-10-13 Surge Pit Asbestos
Sample: J1C066 and J1C068, Asbestos

TA Richland
Asbostos PLM

H-rn

cc
0

Note: "NO stanos for 'None Detected' TRA" stands for "<1%"

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

AnsFyat: D. Pettj , SOP informeton Method 1atch # 228174

Analyst Sign.,tore: jre RLAS-002 MIOSH 9002 SnG G MA0109
Date: ail5 a , Revisi on 21

Analysis Information

Sample ID LSHSAI AA L5H7W1AA
Client ID J1C00S j C069

Macrosoopic examination

Sample Destription soi

rlomrnouz Y Y
Color brwrlack brownblack

PLM Analysis
Asbestiform Minerals -

%Amosite ND ND
%Crockolite ND ND
%Tremolits ND ND
%Actinulite ND ND

*Anthophylite ND ND
% Total Asbestos NO NO

- Other Materials
% Cellulose N) ND
% Glass Fibers ND ND
% Other fibers ND ND
%Nonibrous 100 100
Comments:

B-243



WCH-431
Rev. 0

618-10-13 Test Pit Radionuclide Analytical Results
Sample: J1COB5, Radionuclides

ZBERLINE SEIRVICES/RICH MOND
sAmPLE DxLIVERY QtOUp K2235

DATA SH EET
.1c035

Contact N. Joaeph Vervil .

Lab sample id S 22aa
Dept s*np a id 7801-008

Received OR2/0
e solids 94

ARALYTE CAB nO

Tritiust
Carton 14
TeoMa iUm 99
Uranium 233/234
Uranium 235
Uranium 2 8
Plutonium 238
Plutonium 239/240
Potassium 40
CobAlt 60
Cesium 137
Radiun 226
Radium 228

uropium 1 2
Europium 1541

Eur piurn 156
Thorium 228

Tnr un 232

Urarniu 235
tUranium 21 8
Americium 243

10028-17-
14762-75-5
14133-76-7
U-233/234
11i'-96-1
U-238

13981- 6-3

PU-239/240
13966-00-2
10198-40 -0
10045 97 3
i3982-63-3
.S262-20-1
.A883-20-9

19 89-3 -1

14351-16-3

14274-82-9
TN- 232

151 .7-96-1
U-238
14596-10-2

Client/Case no Hanford
Conra t N.SOOW23SAOO

ci;n zample id J1COBS
Locatian/Natrix 6180 3 Trench o il_ G SOLID
col ected/Weight 08/23/10 08140 1315. ,

Custody/SAF No aC-,54-026 R7-11

RESULT 2a ERR XA RDL OUALI-
pCi/9 (COU=T) PCi/g PCi/g FIRS

0135
0.963

-0.106
1.19
0.222
1.04

-0-034
0.034

12.3
U

U

0,431

U
053U
U

0.534
S66
U

U

1,8 2.81
0.46 .,747
0, 3 0.395
0.44 03
0.15 0.283
08.3 0.234
0-14 0-374
0.14 0.29
0,55 0.290

0.025
0,020

0.046 0.043
0.10 0.100

0.054
0,029
0.059

0.027 0.023
0.10 0.100

0.122
2 .2
0.035

10.03
1 .0

1.00

1,00

0.050
0.100
0.100
0 .200
0.100
0.100
0.100

TEST

U H
C

U TC
U

U U
U

U PU
U PU

GAM
U GAM
U CAM

GAM

GAM
U GAM
U GAM
U GAM

GAM
Tj GAM

U GAN

U GAM

8 8-10 & 838-11 Field Reedation - Soi

DATA 8M3RTS

Page a
SUMWARY DATA $=ZTX2MW

Page 20

l 1 Pr c 11

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab d Ea8L3NE

Vr: an Va 1 
Form iYA - U4_

Vensh>n i. ,

Report date 09/14/10

B-244

7001-008



WCH-431
Rev. 0

Sample: J1COB6, Radionuclides
E B R L INE S FRVI CNS /RIC HOND

SAk"LE DXLIVNAY CROUP K2235

DATA SHERT

SDG 7681
C ntc P Joseh Verville

Leb amlp:.e id 0225-09
Dept sample id 71 Q9_

Recc:' ed 09/28/10
% solids 94j.

ANALYTR

Tz x
Carbon 14
Technetium 99
Uranium 233/234
Urani.n 235
Uranium 238
P9urnium 228
Plutonium 239/240

COt969ium 40
Cobalt .8
C aium 137
PRadium .26
P. dtumf 229
Europium 182

rur piu' 154
Europium 155
Tho ium 228
h korium 232

UVA T ' um 23 1
Uranium 2384

Aser cium 241

CAA NO

10028-17-8
14762-75-5
14133-76-7
U-233/234

15117-96-1

U-23
13981-16 -3
PU-239/240
13966-00-2
1.0199-40-0
100I1-9 r -3
13992-63 -3
15262-20-1
14683-23-9
15585-10 -1
14391-16-3
14274-82-9
TN-232
15117-96-1
U-238
14596- 10-2

Cent/Ca8e no H 1or 4D 2
Contract No. S 0W235A00

Client sample :d J1008
Leca. 13 atm 619-10-13 T nech Si, AI SOLID

Coleted/Wight Q 2Ltd LiicL s...
Custcdy/SAF No RC-154-028 RC-154

RZSUtLT 2 LIRR MDA RDL QUALI-
pci/g (COMTT) pCi/g pCi/g 11EE1

.0238
0.494

-0. 029

0.604

0. 667
0 032
0.032

11.5
U
U
0-338

0. 564
U
U,
U

0,566
0.564

U
U

1.7 2.94
0.39 0.633
0.13 0.372
0.32 0.243
0.15 0.294
0.32 0.243
0.13 0310
0.065 0-247
0,89 0.254

0.028

0 06t

0.047 0. 048
0.12 0. 112

0. 059

0.065

0.017 0.030
0. 2 0.112

0.-130
2.63

078 6

10.0
1.00

I.,0
1.00
1.00
1.00
1.00
1.00

0. 080
0.100
0 .100
0.200
0. 100
0 . 100
0.100

TEST

U C

U
U U

U
U FV
U EAM

GAM
U GA

U CA81

GAM

GAMU GAM

U GAM

618-10 & 618-11 Field Remediation

DATA O'BENTS

Page 9
SU14ARY DATA saCTION

Pa 21

Soil In-Proctss

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

7881-009 J100B6

Lab id EBRLNE
Pr toic: n

Veraion Var 1.0
Porm Wi-i

Version 3.08
RP~Ort date Q/ tkM

B-245



Sample: JIC0B7, Radionuclides
aBERLINE SnRVICES/RICHMOND

BAXPLW DELIVERT GROUP 2235

7801-010
DATA SHEET

N 2e1 1
Contact N. Joeeo Vervilli

Client/Case no hanford _"
C ntra I No. SOW235A0C

Lab sample :.d 0092210
Dept sample : 79l-01O0

Received 0f/I/I:ZL
V a 94.5

ANAL"T

Tz itium

Carbon 14
Technetiu 99
Uranium 233/234
Uranium 235
Uranium 236
PLutonium 238
Plutonium 239/240
Potasium 40
cobalt 60
Ces tm 137
Radium 226
Radium 228

Europium 152
Europim 154

Europium 1 5
Thorium 226
Thoix 232
Uranium 235
Uranium 236
Americium 241

CAS NO

10029 1-6
14762-75-5
14133-76-7
U-233/234
5117-96-1

U-235
13961- 6-3
PU-239/240
13966-00-2
10199-40-0

10 45 97 3
13992-63-3
1562-20-1

14663-21-9
- 565-10-1

14351-16-3
14274-82-9
TH -232

1 117-96-2
U-238
14596-10-2

C ent wmple :.d

Location/Matrix
Collected/Weight
Custody/SAP No

REBULT 2a ERR

pCi/g (COUNT)

-0.731

0,062

0.065

0.428
0

0.
10.41
U
'U
0.349
0.613
U
U

U
0.499
0.613

U

U

JlC&87

18 1 .-3 Trench Soil G SOLID
08,23/10 0 192c
RC-54 -26 RC-154

)DA RDL QUALI-

pci/g pCi/g rinSk

1.6 2.95.

0.38 0.620

0.17 0.433

0.33 0.205
0.065 0.248
0.22 2C5

0.14 0 38
0.070 0.266

0.73 0263
0.022
0, 02

0.046 0.045

0.13 0.123
0 .064
0+0.80

0.065

0 35 0.032
0.13 0.123

0.139
3 .14

0 030

TEST

10.0 U H
1.00

15.0 U TC
1.00 U
11.0 U U
1.00 U

100 U PU
1.00 U PU

GAM
0.050 U GAM
0.100 U GAM
0-100 SAM
0.200 GAM

0-100 U SAM
0.100 U SAM
0,100 U GAM

GAM

CAM
U GAM
U GA

U GAM

.18-11 Field Ronediation - Soil In-Process

DATA BERETS
Page 10

SWUAIT DATA SECTION
Page 22

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

J1C0O7

Lab id EERL&i4

Version Ver 1.0

Form
xreraion 3.06

'Re rt dnt 9/

B-246



Sample: J1COB8, Radionuclides
EBERLINS SERVICH8/RICIMOND

SAMPLE DELIV3RY' VROUP 12235
7981-011

DATA SHZZT

7D0 7_1

Contaczt N4 Jose *h Verville

Lab sample ad
Dept sample id

ReSC43
% solids

G 6225-11

08/26/.0

ClentCase o
Contract

C jent sample t -
Location/Matrix

Custady/Sur Ma

Manford SD K22.35
Iot SO 04236A0

J' 0088

6 84- 3Trench aol ( S
08123/10 09:10 1417 9
EQ- gl R -

RFESUL 20 ERR MDA RDL QUALI!
pCi/q (COWZT) pCi/q pCi/q PIERS

Tritium
Carbon 14
Technetium 99
U ranli 233/234
Uranium 235

Uranijum 238

Plutonium 236

P utonium 239/240
Passium 40

Cobalt 60
CesiuA 13'

Padium 226
iRadium 280

Europium 152
Furopiuim 154
Europium 156
Thorium 228

Thorium 232
Uranium 235
Uranium 238

Americfum 241

10028-17-8
14762-75-5
14133-76-7
U-233/234
15117-96-1
U--230
13981-16-3

1iU-239/240
13966-00-2
11019-40-0
1084t978 3

13982-63-3
15262-20 1
14683-23-9
15585-10-1
14391-16-3
14214-82-9
TH-232
15117-96-1
U-238
14596-10-2

6182.0 & 618-1 F e d Remediation

DATA SHZZT8

iPage I1

SMMARY DATA SECTION
Pe 23

-0.256
0.408

-0.019
1,12
01065
0.831
0
0.033

U
U

0.354
0,476
U
U
U
.460

0,476

U

U

1.5 2.66
0.37 0.606

0,14 0.402
0.39 0.206

0, 6 0,24
0.33 0,206
0.13 0362
0.066 0.261
0.45 0.128

0.018
C.010

0. v43 0.040
0.080 0.082

0.0 0
0 070
0.053

0.023 0,021
000O 0.082

0.110
2.34
0.082

Soil 7n-roC

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

J-1C0D8

ANALtTU CAS NO TEST

10.0

1 00
15.0

1.00
1.00

1.00
1.00

1,00

0.050
0.100
0.100
0.200
0.100
0 100
0.100

U H
U C
U TC

U
U U

U
U PG
U PU

11 GA1
U

GAM
U GAI

U GAM
U GAM

eprotcol

1Report dree

omDVD-fl
EDP NZ

B-247



Sample: JIC0B9, Radionuclides
UBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY CROUP X2235

7881-012
DATA SHEET

J1CORS

513 Z1&...i-Client/CAnt no Rant crd4D 2

Contact N. oampl Vervi Contract No. ,I '0235A

a sample id 500R225-12 Client sampic d J ca C
Dept amrple id 7881-012 LKcation/Matrix 619-10-13 Itens 601 1G 0L f

Received cL/2 .... Collected/Weipht n9/23/10 09:20 154 q
I s 9r2* 93-7 Custody/S;A No K' Q-I, R4-iJ54

INSULT 2a URS HDA KDL QUALI-

AKALYl CAS O pCi/g (c#001T) pCi/g pCi/g FINKS TES?

Tr t
Carbon 14
Tm imetium 99
Urtanium 233/2.4

UTrantiu 235
Uranium 238
PlutoniuM 239
Plutonium 239/240
Potassium 40
Cobalt60

Cetum 137
Radium 226
Rad1.m 226
Ruropium 12
Eu apiu 154

Europi 1
Thoium 228
Thorium 232
U anium 236
Uranium 238
Americium 241

l002- 17-A
14762-75-5
14133- 76-2
U3-233/234

15117-96-

t7- 236
1399 -1.6-3

PU-239/240
13966-00-2
10199-40-0
1004r-97-3
13982-63-3
1262-2 -1

14693 -2-9

5585-10 -1
14391 16-3
14274-42-9
TP1-232

15117 -96 -1
0-239

-0,414
0,726
-0.102

1.
1,050.067

1.05
0.139

0

11,2

U

'U
.404

0.512

U

U

U

0 .612
U
U
U

1.5 2.58
0.35 0.669

0.13 0,408
0.34 0.211
0.067 0256
0.34 0.211
0.29 0.513
0.093 .35S

-,73 0.362
0 34

0.-060 007
0,1.3 0.131

0.078
0 10

0.092
0.038 0.037

0 ,13 0.1.31
0 .1 9

4.0
0.292

10.
1. 0

16.0
1.00
1.00
1..00
1.00
1.00

0.060
tint

0.100
0.200
0.1.00

0.-10 0
0 -100

U N
C

U TC
U

U U
U

U PU

U :V4
SAN

U -AM

U AMPA

U AM

U SAM
U AM

SAM
SAM

U GAM

U AM
U A

618-10 a 618-11 Field Soed aton - Sil In-Process

DATA SHTS
Page 12

SuOIARY DATA SUCTION
page 24

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-248

WCH-431
Rev. 0

Lab La ERNEs
1'rotocol Hfim

erntm jVer . 0

Rp date 4



WCH-431
Rev. 0

Sample: J1COCO, Radionuclides

7$51-013

BE RLIN9 SERVIC3S/R1CMOND
SA*GLX DXLIVERY GROUP K2235

DATA SHAET
J1C0C0

SD 7881
7ont: N. Joseph Vervil e

Ltb VAmple id 0008225-13
Dept eanple id 79AL-i1L

Received /26/10
t Vaolin9

AXALYT?

Tr i lan
Carbon 14
7ehnetium 99
Uranium 233/234
Ura"I"M 235
Uranium 238
Pwunoiu 23E

Plutoniur 239/240
POta88iun 40
Chalt 60

Cca4un 137?
Radium 226
Radiur 228

Europium 152
Europam 154
Europium 1 5
Thorium 228
Thoriun 232
Uranium 235
Jranium 238
AerICium 241

CAS NO

10028-1708
14762-75-5

14133-76-7
U-233/234
15117-96-1
U-238

S3981-16-3
pu-239/240
13966- 0-2
10198-40-0
100 1-97-3
13982-63-3
15262-20-1
14683-23-9
15585-10-1

14391-16-3
14274-02-9
TH-232
15117-96-1
U-238
14596-10-2

HanfordW23JA10
No. SO'W235A30

C int rtamp!e id JICCCO
.G.ocation/Nasrx 1- 0-3 TrenVh Sai |G SOL1D

Cotlected/Weight :/23/10 09:. 16 2
Custody/SAF No PC-i54-026 C-154

RESULT
pCi/g

-1.15
1.630

o 851
01
WS41
0
0.

11.6
U
U

0 .564

U
U
U

0. 575
o,564

U

U

2a ERR
(COUNT)

MDA RDL QUALI-
pCi/q PCi/q FIERS

1.5 2.75

0037 0,102
0.13 0.391
0.28 0.208
0069 0.251
0,22 0.208
018 0 .454
01089 0,342
0.43 0.176

0.017
0.018

0.037 0.033
0.076 0.074

0.049
0.062
0-071

0.030 0.027
0.076 0.074

0.133
2.17
0.128

100
1.00

15. 0
1 00
1 00

1,00
1.00
1.00

0.050

0.100
0,200
0. 200

0. 200

TEST

U H
C

U TC
U

U U

U
U PU
U PU"

Tj GAIM
W A0 Li
GAM

U GA
U GA

U GA

U G,
U GAw

U GA

618 0 & 618-11 Field Remediat'un

DATA ORES8
paje 13

SUMMARY DATA SBCTION
Fpae 25

- Soil In-Process

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab id EBRLNE

Form UVt3'1$
Rerioon 3-0

Report date 09/141

B-249



WCH-431
Rev. 0

Sample: J1COC2, Radionuclides

UZB ERLIKE SERVIC3S/RICHMOND
8AtML DLVRY JROUP X223S

DATA SHEET

Contact Joaeoh Ve

Lab eamp e id 5009225-14
dept satrle id ZU _4-

e1ive~d 0/26/10

rville
C iert/Case no Hanford SDGK2235

Contract 1o. S W2 5A09

hlent rarnplc ill
Lccaton/Matrix

C' le ed/Weigbt
custody/SAF 1o

J1C0C2

619-10 13 Trenvh Sgjl [1 SQE
00/23/10 09:40 :.344 e
R. -14- 26 _Rl

RESULT 20 NER NDA RDL QUALI-

PCi/q (COiT) pCi/g PCi FIERS

Carbon 14
Tcchnetiuin 99
Uranium 233/234

Uraniw7 215

tUraniun 2379
?luoiumn 238
Plutonium 239/240
Pot449 urn 40

Cobalt 60
u 137

Radium 226
iim 229

Eoropiu~m 152

IEtropiua 154
Europium 155
Thori.m 228
Thorim 232
Uran~im 235
Uranium 238

A;m-ri iu 241

10028-1 78
14762-75-5
14133-76-7
U-233/234
15117-96-1
U-23
13981-16-3
PU-239/240
13966 00-2

90-40-0
100AL-37-3
139 8-63-3
15262 20-1

14603 -23-9
15505 10-1

14391-16-3
14274'92-9
Tp3-232

15117-36-1
U-238

14596-1V- 2

618 1.0 & 618-11 Field Remediation

DATA SHEETS
Pai 14

SUMGARY DATA SHCTION
Pag* 2i7

0 184
1.19

1119
-0 ,118
0.702
0.102
0.309

,32

0.033
10.0

013

0.352
0.523

U
U

0.474
0.3523

U

V

1.7 2.88
0. 41 0.656
O 14 0.382

0.29 0.215
0.14 0.260
0.17 0.215
0.13 0.252
0.13 0.252
0.4a 0.207

0,022
0.022 0.023
0,040 0.038
0.085 0.080

0.-049
0. 04
0 . 114

0.026 0.022

0.116
2.57
0.013

SSo 1 In-PrQ

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

j1CGC2

AkVALrT I CAB NO TEST

10.0

1.00
15.0O

I .00
1.00
1.00
1.00

1.0

0.050
0.2.00
0.,100
0.200
0. 100
0. 100
0.-100

U 1

U TC
U

U U
U

U PU
U PU

U wSAM
'.GAM

(1M
SAM

U CAM

U cAM
U GAM

GAM

G AM

U SAM

U GM

Lb Id P PRt 1
Protocc1 Sanford

Fepor f VD4-DS

Report date 09/14/10

B-250



Sample: JIC1D3, Radionuclides
BER LINE SERVICES/RICHMOND

SAMPLE DLXV2RT OtROUP X2235

7891-015
DATA SHEET

contact 1:. eaweh Vmv e

Lab *mple id 2

lept eample id 7891-5

itQa no ILIoI d 22

Contract No 0W3A0

Client samplo id

Lcation/Mat rix

CQ1lcte/Weigbt
Cuatody/SAF No

L C1.3
6~.8 10r~13 m Ii 6o4 90OLID

09/23/10 09:5. 1393
R154

pISULT Zo fli
pCi/q fCO4WT)

/ P3D I 3ALI -

Triti' . '
carbon 14
Technetiwn 99
UraniwO 233/234
Ulranium 235
Urarnir 218
Plutoni.um 238
P1usnniumn 239/240

Potaasium 40
Cobalt 60
Cooium 137

Podium 229
Radium 228
Europiun 152
Eurcpiur 154

kEuropiun 155
Thorium. 228
ThOcriu 232
Uranium 23S
tranium 238
Americium 241

10028-17-8
14062-75-9
2.4133-79-7
U-233/234
15117-96-1
U-239
139a1-16-3
PU-239/240
13965-00-2
10198- 40-0

10048-97-
13982-63-3
O 5252 -20 -1
14983 -23- 9
15585-10-1
14391-16-3
14274-82-9

T-232

15117-96-I.

U 238
14596-10-2

-0.204
0.352

-0.101
0o396
0.034
0 .7 36
0
0

113
U
U

0.356
0 1 621

U
U
T1

0.536
0.621

U
U
U

1' 2,55
0 35 0.583
0.13 0,404
0.23 0 .216
0,069 0.262
0.29 0.216
0,057 0.220
0.057 0,219
0,46 0.181

0. 018

0.043 (.041
0083 0 .074

0 -055
0.059
0.070

0.031 0.028
0,083 0.074

0.145
2.22
0.095

618-10 & 618-11 Field Rjoediation - Soil In.ProcC88

DATA SENTS
Page 15

SUMOAY DATA SECTION
Page 27

I.ab id EERLNE

VeReu 1.06
Report date Q91 K

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

JICD3

ANALYT CAS NO

10.0

1 .00
15.0

1 00
1.00
1 .00
1.00

1.00

0.050
0, 100
0. 100
S. 200
1.103
0, 100
0. 100

U H
U C
U TC

U
U U

U
U P
U PU

UGAM
U C-AIM

GAM
GAM

U GAM
U
U GAM

U GA

U GAM
U GAM

B-251



WCH-431
Rev. 0

618-10-13 Test Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: JICOB5, GEA

t < "' D1, 1-"48AYg'm Pg I f4

Sam ie I a Ti n

Sam se Desripon
S n>ie Typa

Sarn 'a &ze
iPteillty

$2pla Tiken OC
Acquisn Stai- d

Procedur
Operator'
eecto, NaT4-

G omet ey
Lua Tirr e
Ral Timr

MCF 535T
YCOBS5 SA:R-154 618~ 13 TR NCH Slt GR1D 1 2SDg aG AI

So ia Gaoniey

: i7oE*02 gams

. 3 8"1' O4UUAM

Non S-andard Gernetry
RCT
GEA27-f *
Non Sadr Gaunairy

Dsaa Ti,,

Paak L 7ale m.d
Peak Locate Range f tr I
PtakArea ir a a'
1de6 incaron EnEa tl r

: eryy Canon se Lk U On
~i e::y a on Uae1 Dne On

Samnple Nntber

3 0
40 4096
40 -40%6

: 1.0 keV

:4/21O

,'10> V1i

GEA27Q3NON StU 03110 acLS Na3 2.

5734

INTERFERENCE CORRECTED REPORT

Nudide Nuclide Wt mean Wt mean Comments
Name id ActMity Act Mty

Confidence (pCi/grams) Uncertainty

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Am Rl -- oRF55
JiC a SAF rCS4 618-1L-13 TRENCHj SO GRID # 1 250p aG JAR

GAMMA SPECTRUM ANALYSIS

B-252

Apex



WCH-431
Rev. 0

Sample: J1C0B6, GEA

/24t20 10

Apex
Any Reprifr RC255

J10: :AFRC-,54 616-1 0- TRENCH Ot GRfD # 2 nGJAR

GAMMA SPECTRUM ANALYSIS

Sample dent ictn

SAmple IType

mpie 

S .phe T ken On

PR'ocdure

Dead a

Peak Locate Threashkl
Peak Locate Range (in charnels)
Peak Aea Range (in channels.
Ider!Mcatwo Eneqgy Tolerance

I rgy uabui U d Dur e On
E1f:e::cy Calibratkin Used Core On
Etr y C#hbann Dertnpl

:RCF25358

J1COB SAF:RC-154 Sl8-lU-13 TRENC S L GRID #2 25g aG JAR
Nn Standard Uecmetny

SOC+52 ~grams

& 24/2I10 11:4O42AM

RCT
PGTWH TE
Ncn Standard Genetiy
3&0.0 cnds

: 3St0.b ecnda

0,02 %

:3.00
:40 - 4096
40-4096
i' keV

35020 0

PGW iTE NJQNSTt0 031(10 EnId SNSO40Q03

Sampl7 Number

INTERFERENCE CORRECTED REPORT

Nuclide
Name

Nuclide
Ide

Confidence

Wt mean
Activity

(pCigrams)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Wt mean
Actvity

Uncertainly

Comments

B-253



WCH-431
Rev. 0

Sample: J1C0B7, GEA

Pag: 1 C44

AnayI~s Report fcr ROF-253I..

J1OT SA:R 154 W4 3TENCH SOIL 3RID 2; aG JAR

GAMMA SPECTRUM ANALYSIS

ep e Oemriphonn

U-c Tift

pisme i ae

Ie Takrn OnO
A irtWn S-lrted e

Operatr
Deteotor Nare

Gereuy

Uve Time -

Red Time

Dead Ta e

Peak Locate ihresa::
Pear Locate Range ytc meajb
-es Araa Range oIn chirmebs
~dentdicatt " t re yTiwr

nargy Calibreto Use ODaOn
EfItinc C eiibrralan Ue roe On

EfiinyCeibretion Deacriptin

J OB7SAF:RC-54 618-03 TRENCH SOi GRID 9 og 5gaG JAR
N: Standard Geometry

: &0E+o2grams
:DeauAt

:7/420003 507PMA

: Standard GeOIm()JLi<V<

:Nen Stndard Geometry
Ic sinds

3810seconds

0,03 %

3,0(
4056

000keV

GE: A27t3 rON STD f E :.i 2

Sample Nwmber

INTERFERENCE CORRECTED

Nucdide
Id

Confidence

Wt mean
Activity

(pCt'grams)

I . - -

REPORT

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Nudide
Name

.12 -

CommentsWt mean
Actiity

Unceflainty

2a0E0

B-254

Apex'



WCH-431
Rev. 0

Sample: J1COB8, GEA

&242010 2:24:08PM

Apex
pagv 1 .44

Analysis Report for RCF25360

J1COB8 SAF;RC-154 618-10-13 TRENCH SOIL GRID # 4 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample tdentificaicon
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

RCF25360
J1 COBB SAF:RC-154 618-10-13 TRENCH SOIL GRID # 4 250g aG JAR
Non Standard Geometry

3.530E+02 grams
Default

&2312010 9:10:00AM
824t2010 1:23:56PM

Non Standard Geometry
RCT
PGTWHTE
Non Standard Geometry
3600.0 seconds
3600.6 seconds

002%

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

3.00
40 - 4096

40 -4096
1,000 keV

:3/1012010

:3/15/2010

PGTWHITE NONSTD 031010 Effbal SN80400-238

5755

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

2 2262RA-2

T1-232d

I-3d

C IE+0

1 2-

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-255

/~ i



WCH-431
Rev. 0

Sample: JIC0B9, GEA

Apex
5/242010 3:3632PM 1': L- , 4

GAMMA SPECTRUM ANALYSIS
SAle ldemit cat'

Samp e Decripan

Samp Tye

RF29361

J12439 SAF:RC-1S4 618-10-13 TRENCH SOIL GRL2jS 23 aG JAR
Non Standard Geionetry

+2 grams
Default

A qItl~ Stsled

Det ctr 0ae

1A E Time
Res Time

S2"2010 O:20:00AM
b; 242010 2 36:18PM

Non Standard Geornetry
RCT
GEA2t03

: Nn tanyaGeomey
:3600 0 seconds
:3600 9 seconds

DCad T. me

Peek Locate Threshold
Peat Locate Ra39e (in chanrels)
Peak Area R e (in &annels
identtfiaton Energy tolerance

Energ Cals aeon i. Or

EfIcIey - ,on Dascdplicon

3.00
- 4096

: 0 - 4096
1 1moo ktV

:2t422010

:&EA27"3 NONSTDC031O1OEcfal SN60J9S-238

Salpie Nuwbor

INTERFERENCE CORRECTED REPORT

Nuclde
Name

Nuelide
Id

Confidence

Wt mean
Activ t

(pCvigramsj)

,. 35-S

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

UNLY

Wt mean
Activity

Uncertainty

Comments

B-256



WCH-431
Rev. 0

Sample: J1COCO, GEA
2r -2010 3 X MPM

Apex
Ig . f 4

AnissRpAt for RCf25362

JICcCD 3AF:RC-164 61&-%-3 TRENCH SO6L GR 2 6 251q PG JAR

GAMMA SPECTRUM ANALYSIS
Sapr kfrrrcaIion

fSrrplrr TypN

! 'pire Ti kn On
Aoquiojion Started

Procedure
Cperator

-tctor Narme
Geonelry

Ruv% Tnme

Dead Tree

Peak Locate Thrasfhad
Peak Locaa Range Oin chanr e.sj
Peek Area Rage (In channesj
IdnctIun Etnegy Thlerance

Enrgyr~ C4ibrt~ iond Daure On
Efdnrrncy C4Iibron U1-d 7"e Orl

Erim y CaNibrfon 0esripkxn

Samp# Number

RCF-263b2
J1CUCO SA.RC-1a4 b,;.:0-13 TRENCH SOIL GRMP D 6 2 30 4G JAR

.\ur tmi Ceorefry

* 232010 9 N2 OC A
S&#901fl 2 3523PM

Nnn 51anda1rdGomrrtry
: RCT

:PG3TW'H1TE

Non Sandard Geornwtry
:300.0 seconds

:36C0 6 seccnds

:0,02 %

300
40 - 4006

40 -4006
1 00 keV

3V 52010

PG!'4HIE NON ST 031010 Erfctl SN80400-234

5773

INTERFERENCE CORRECTED REPORT

Nucide
Name

Nuctide
Id

Confidence

Wt mean
ActMity

(pCilgrams)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Activity

Uncertainty
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Sample: JCOC2, GEA

Apex
8/24/2010 4:43:42PM

Analysis Report for RCF25363

J1C0C2 SAF:RC-154 618,10-13 TRENCH SOIL GRID #7 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample ldentiflcaton
Sample Descdipton
Samle Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

RCF25363
J1COC2 SAFRC-154 618-10-13 TRENCH SOIL GRID # 7 250g aG JAR
Non Standard Geometry

3,460E+02 grams
Default

8/23/2010 9:40:00AM
8/24/2010 3:43:28PM

Non Standard Geometry
RCT
GEA2703
Non Standard Geometry
3600.0 seconds
3600.9 seconds

OU LIATY ONLY

Dead Time

Peak Locate Thre shold
Peak Locate Range (in channe's)
Peak Area Range (in chanrels)
Iden'ication Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Eficiency Calibration Description

Sample Number

3.00
40 - 4096
40 - 4096
1 000 keV

2/4/2010
3/10/2010
GEA2703 NONST 03101 QEffcal SN80398-238

5775

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

1-22

RA22d
2.
1.4 4-

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

2
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Sample: JICID3, GEA
8/24/2010 4:43:46PM

Analysis Report for RCF25364

JICiD3 SAF RC-154618-10-13 TRENCH 1SOI GRID #8 250gaG JAR

GAMMA SPECTRUM ANALYSIS
Sample identification
Sample Description
Samnple Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

RCF25364

.1010.3 SAF:RC-154 618-10-13 TRENCH SOIL GRID # 8 250g aG JAR
Non Standard Geometry

3.740E+02 grams
Default

8/23/2010 9:50:00AM
8/24/2010 3:43:33PM

Non Standard Geometry
RCT
PGTVHITE
Non Standard Geometry
3600.0 seconds
3600-6 seconds

OUL 441

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficency Calibration Used Done On
EfficIency Calibration Description

Sample Number

0.02 %

:3.00

40 - 4096
40 - 4096
1.000 keV

3/102010
3/15/2010
PGTWHITE NONSTD 031010 EIfcal SN80400-238

5776

INTERFERENCE CORRECTED REPORT

Nuclide
Name

K-0 t

-2 a

- 2

Nuclide
Id

Confidence

912

1,19

Wt mean
Activity

(pcilgrams)

U940

1,6 E-1

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Pago I of 4

CommentsWt mean
Activity

Uncertainty

2. c9-0
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618-10-13 Test Pit Chemical Analytical Results

Laboratory Qualifiers

Zr,7 rm A icw'I
WC-ianfor i'nA

E T

ND

Wet

LOU

264 Wo.sL PnoI Road
Exton, PA 19341

PMoe: 61V-2&I-3UtI
Fax: 61 28i&3k41

Rrpm li

Uwltc6b2b O 208

111j, RC- 154

P'wjcct Numhcr; KZZS
Projac. Msosgcu: Yosn Ksnr

Notes sod Definitions

Aslytn idcuded in the analysis, but not ddectd

Rksuks ro" t) 1m d-hk, i rdttd rcptnig hinits awn ckvated due to the prearnce of aIct o u e ,A ix.

Aht 'c4d ut th ePorting imit ther for, renilt is an esthmated amnntrnition (ClP 1-Il

Valie oatsi& QC awptasce <:naa

.AnshsytDESCTEC

Ar 1) bT E ETitE a t tr sbuth r peat.n ii

s ~~ ~& Jarfi, :g dli cqde n liyweh bl

5aw o re rtiti 5n t & we wieis basis

limim tl o 45 'ee~mLDi rh nsim esnma c'nerasa oh a at muyt fruo h dtecsttt raltay. Comcentraisnr at the I/N) (mi

beuwnen t WI) and LOQ- awn iagntd sminaed wit eitue aT quatfst wr iets eif qsal ft

Lmu 'fQui mmo iWlO: lwnimaimms nninmrtion of a tamxaalyschs uanhe qaaniied udis
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WCH-431
Rev. 0

Sample: J1COB5, VOAs

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-154

2620 Fermi Avenue Project Number- K2235 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 09/15/2010 12:28

JiCOB5

1008191-01 (Soil)

Reporting

Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Volatile Organic Compounds by SW846 8260B
1,1,1-Trichloroethane 5.31 U 5.31 ug/kg drv I L009163 09/02/2010 09102/2010 8260B

1, 1,2,2-Tetrachloroethane

1, 1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

1,2-Dichloroethane

1,2-Dichloroethene (total)

1,2-Dichloropropanc
2-Butanone

2-Hexanone
4-Methyl-2-pentanone

Acetone

Benzene

Bromodichloromethane

Bromoform,
Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane
Chloroform

Chloromethane
cis-I,2-Dichloroethene

cis- 1,3-Dichloropropene

Dibromochloromethanue

Ethylbenzcne

Methylene Chloride
Styrene

Tetrachloroethene

trans-1,2-Dichloroethene

Toluene

trans-1,3-Dichloropropene

Trichloroethene

Vinyl chloride

Xylenes, total

Surrogate: 1,2-Dfchloroethane-d4
Surrogate: Toluene-d8

Surrogate: 4-Brornofluorobenzene

5.31 U
5.31 U
5.31 U

5.31 U
6.37 U
5.31 U
5.31 U
12.7 U
12.7 U
12.7 U

47.5

5.31 U
6.37 U
5.31 U
10.6 U

5.31 U
5.31 U
5.31 U
10.6 U

5.31 U
10.6 U
5.31 U

5.31 U
5.31 U
5.31 U
6.37 U
5.31 U

5.31 U

5.31 U
5.31 U

5.31 U

5.31 U
10.6 U

5.31 U

109 %
90%

115%

5.31

5.31
5.31

5.31
6.37

5.31
5.31
12.7

12.7
12.7

12.7

5.31
6.37
5.31
10.6

5.31
5.31

5.31
10.6
5.31

10.6

5.31
5.31
5.31
5.31
6.37

5.31
5.31

5.31

5.31

5.31
5.31

10.6

5.31

63-151
68-140

66-122

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry
ug/kg dry

ug/kg dry

ug/kg dry
ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ag/kg dry

ug/kg dry

ug/kg dry
ug/kg dry
ug/kg dry
ug/kg dry
ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ag/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

ug/kg dry

L009163

L009163
L009163

L009163
L009163

L009163
L009163

L009163
L009163
L009163

L009163

L009163
L009163

L009163
L009163

L009163
L009163
L009163
L009163

L009163
L009163
L009163

L009163
L009163

L009163
L009163

1009163

L009163

L009163

L009163
L009163

L009163
L009163

L009163

L009163
L009163

L009163

09/02/2010
09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010
09/02/2010
09/02/2010
09/02/2010
09/02/2010

09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010
09/02/2010
09/02/2010

09/02/2010
09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010

09/02/2010

09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010
09/02/2010
09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010

09/02/2010

09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010
09/02/2010

09/02/2010

09/02/2010
09/02/2010

09/02/2010

09/02/2010

09/02/2010
09/02/2010
09/02/2010
09/02/2010

09/02/2010

09/02/2010
09/02/2010

09/02/2010

8260B
8260B

8260B
8260B

8260B
8260B

8260B
8260B

8260B

8260B
8260B

8260B

8260B

8260B
8260B

8260B

8260B
8260B

8260B

8260B

8260B
8260B

8260B
8260B

8260B
8260B

8260B

8260B
82603

8260B

8260B
8260B
8260B

8260B

8260B

8260B

8260B
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Sample: JICOB6, VOAs

.. ........ .. ..2420 ernIAAvam

krl.lan d . rA, 005

"A4 WOMdih oI Ri ad
Ertr. PA 1914

Fat 614-23004

Ireportt
Pr Pr Naer K 235

Pr0ccr NVoa' crK rrac

JtCOB6
1001 91 I2 (Soi)

1 trit
UrmiN Dilwia r atch lPrpzrr At4nl i7x1

Lionvilk laboratory

Voiltri Orgnir towpO.1d by SW46 S260B
dI-T1'richlor'cibxrr
1,2,2T~tar'lioecrckrr

1, 1.2- *krzceihunr

11 Dichkcace*,r
1 2-1)id*I'kw*1ram

4Vmer pe *

Autocfxt

J-UOme hknlxlbcnc

I rrnod crowlar

SmethsIme

Iearnh~e to

Tuncamdok&

Xyl-or-Dr.k1)A*h.1

D2rrugoc #-osc'6aev n

4 1
4 1

061At/

461
6.54

11.61
531

11A

2 
4.61

5-33

4.61
1.22

9 22
401

9<3 

461

461

411

464

4.61

461
461

4.6?
461

37%

11616

U

U

Li

12

U

II

4.61

4.61

4.61
4.61

5.51
4.61

4. 1

4,61

11.1

1141

4,61

,61
4.61

4.22

4.61
4,61

4 61
0922

461
9 22
4.61

461

4 61

U61
9,52

4.614.61
4.61

4.61

4.61

922
461

63-1is'
64-140
66 122

:34 dry
44rk dry

«&a8 dry
og~01 drt

Mii dry

'01Jg dry

'ryig dry

<ark dsy

rookg Ory'

61~4 dry

wvb4 cry

"&g dry
iipi dry

iu~g dry

aedry

wedry

*11141 dry
*1354 dry
*1353 dry

1.129363 P02 2013 (912T2PI0 11766B

L0115163 1502:2010 091)12010 *769B

1x01*6i fr902:2v10 09/2/22010 52111
I 1159161 3 902.2010 009)212010 52033

I 159161 O0*2011 02/2bi0 6 661
1/*49163 09.422010 (092/2010 6 6(1B

114163 09.02/2010 09*2/2010 526013

1009663 I9: 020I0 i22010 1 .601
ff19343 091)2<2/Il 0902/2010 526&iH

I (04363 (02.2010 09'W2601u 1*2414
I,09163 1t41371210 09/02/2019 82603

L0t9163 1JS202016 09/702 ) 12605

L09163 4092/010 o 2 o 1260W!
1 1163 1442/2610 6942/2I10 112401
0009163 09142,2010 0wt)2/I I2V0
1269163 09'322010 041/2010 1*26116

U39163 0902610 0911220310 112601
1/09161 0902/271 3 090014 86.co
6109163 6922&030 0w152:2010 825014
L'119163 {l9O2/01o 09/422011 521)
L0vt9163 09022010 P96'2'20]0 8261*13
L00963 11 9/022010 3111 *64J
I *3*9163 0141a'210 02/32010 82601

U091 63 0000 t 6Y2201 0 1*26131

r:*316 0 2210 0912/03 1*20

L(1*9163 (4<02/2010 09<022010 826611
L044163 1*0212010 09/02<1)10 3264B

11*9163 1902<2010 09/02/2010 1261B

11XJ9163 69<02/2010 09/02.2010 5 6013

6009163 9220] 0 0/902 010 12603
1/09133 0902/2010 09102/2010 126013

0009163 09<02<2010 03612/ 010 %66(1
I 5149103 09012/2011 13912201*3 126011

6009164 091022010 09/42/2010 *26013
L109163 *902/2010 00922010 112609

L.009163 0941220l0 042.210 01150B
24329011 09/2 020 9221210 4243
1909163 102 20/0 o9/zww 0 26021
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WCH-431
Rev. 0

Sample: JICOB8, VOAs

W Lt.1Lrd lit.
262 Fm iA

RkO nd mJWA 9935

2414 W'N h i'o i Rnzd
stfon1'A 19341

Phsm 110$0400O
1 n 610- 81.3o43

09/15219 12"28

wim~ R C-154
hoj xr Ikib1r~ 1(2 it

Usp ~tA no 'atJ exwKcnc

JICOBS

1048191A14(i$ql)

I i.& Dilkum F rdt lasvd Anl'a Met3

Lae vt h Tahortvy

Vdat ikrO n ( h CoMenu I 1w SWKi48TO2B

11 o 3 a:uNao

I 3-Tricrmt a..c
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1 a n a .a
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Icton <a

Cat DknIe
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4 tOena..
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53U 11
3/30 U
529 U

5.30 U

6.36 1<

230 13
125 U

IZ.7 I I
12, 7 I

42.1

530 1;

2-. U

10,6 U
520 U
530 U
10.6 31

5.. U

5 301 U
53. U

230 11

130 U

330 U

uI
-. 0 LI

10. U

5, 0 Ii

105%
17%

$32 %

530

530

636

$30
530
12.7
I 7
12;7
117

530
6>3%
530

5 :10
530

530

30.6

5-0

6-36
5.30

520

5.30

5-30

5.10

5 0
10

1

63.151

66122

19 4y 4

.ig, by

"'/kdry

* &g ry
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L ggdry

U g by
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If )164

31)09164
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130014
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'4M114
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1.04964

321.!4

'/s64
994 $
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WCH-431
Rev. 0

Sample: JICOB5 - JICOB7, PCBs

IL Ar .
264 Welsh Pool Road

Exton, PA 19341
ahon: 610-280-3000

Fax- 610-280-3041

Surrogate: Decchloroboplwy9

Sunogate; Tekaihloro-metaxylene

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroctor 1254
Aroclor 1260

91%
101%

116 U
116 U
136 U
13.6 U
116 U
13.6 U
13.6 U

43-144

52-141

13.6
13.6
13.6
13.6
13,6
116
13.6

ugkg dry
urg/kg dry

uM dry
ug&g dry

WAk dry
ug/4g dry
uM~ dry

L08288

L008288

L008281
100828*
1.00*288

L008288
L008288

L.008288

028/2010

08/2600/0
08/26/2010

08/2&2010
08/26/2010
08/26/2010

08/26/2010
08/26/2010

080/&2010
08/30/2010
08/0/2010
08/30/2010
08/0/2010
08G0/2010
08133/2010
08/30/2010
08/30/2010

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

8082
8082

8082
8082
8082
80M2
8082
8082
*082

B-285

1
1
I
i
I
I
i

WC4anford, Inc. Project: RC-154

2620 Fortni Avenue Projecd Number [nonel Rtported:
Richland WA, 99354 Project Manager Joan Kessner 01/31/2010 20:03

Polychiorinated Biphenyls by SW846 8082
Lionvile Laboratory

Reprting
Analyte Readt and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

I1COB5 (100819141) Soil

Surrogate: Decachlorobphenyl 920% 43-144 L008288 0826/2010 08/30/2010 8082

Surrogate: Te achloo-meexylene 111 % 52-141 L00288 08/2612010 08300/2010 8082

Areclor 1016 13.5 U 13.5 ugkg dry I L008288 08/26/2010 08/0/2010 8082
Aroclor 1221 115 U 13.5 g/kg dry I L009288 0*/26/2010 0830/2010 *082
Aroclor 1232 13.5 U 13.5 Wg/g dry 1 M00288 08/26/2010 08/30/2010 *082
Aroclor 1242 13-5 U 13.5 urgk dry I 1001298 0816/2010 08102010 8082
Aroclor 1248 13.5 U 13.5 urgg dry 1 1008288 08/26/2010 08/30/2010 8082
Aroclor 1254 13.5 U 13.5 ur*gr dry 1 L001298 08/26/2010 0830/2010 8082
Arocior 1260 115 U 13.5 ug&g dry 1 1008288 08/26/2010 08/30/2010 8082

JICOD6 (1008191-02) Soil

Surrogae: Dcachlorobfwwyl 910% 43-144 L008288 08126/2010 08/30/2010 8082

Surroga: Tenachkro-mna-rylkne 1140% 52-141 /008288 08/26/2010 0830/20)0 8082
Aroclor 1016 13.9 U 13.9 urgg dry I L003288 08/26/2010 0830/2010 8082
Aroclor 1221 13,9 U 119 ig/kg dry I L.00288 08/26/2010 08/30/2010 0882
Aroclor 1232 119 U 13.9 rg&g dry I 1082*8 08/26/2010 08/30/2010 8082
Aroclor 1242 1M9 U 13.9 ug/kg dry 1 008283 08/26/010 08/30/2010 8082
Aroclor 1248 13.9 U 119 agkg dry 1 L008281 08126/2010 0830/2010 8082
Aroclor 1254 119 U 13.9 rg&g dry I L008288 08/2612010 0130/2010 8082
Aroclor 1260 13.9 U 139 Ug/kg dry 1 1008288 08/26/2010 0*130/2010 8082

J1COR7 (1008191-03) Soil



WCH-431
Rev. 0

Sample: AC0138 - ACOCO, PCBs

-k aVtr It z
ULMv

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-2803000
Fax: 610-280-3041

wC-li4nrord. lic. Project: RC-154
2620 Fermi Avenue Project Number: trwne] Reported:
Richland WA, 99334 Project Managmr: Joan Kemscr MW312010 20:03

Polychiorinated Biphenyls by SW846 8082
Lionville Laboratory

Roporung
Resuh and Qualifier Liait units Dilution Datch Prepared Analyzed NU d

JiCOBS (1008191-04) Soil

Srrogate: Deeackorobiphenyi 97 % 43-144 4008288 08126010 0813012010 8082
Swngaw: Terachloronwxykn 112% 32-141 L008288 02642010 0130/2010 8082
Aruclor 1016 14,2 U 14.2 ug/kg dry I 100288 08262010 08/30/20 0 8082
Aroclor 1221 14.2 U 14.2 ug/kg dry 1 108288 08/26/010 08/30/2010 3032
Aroclor 1232 14.2 U 142 uglkg dry 1 1008288 08/26/2010 08/3012010 8082
Aroclor 1242 14.2 U 14.2 ug/kg dry 1 100288 08/262010 08/30/2010 8032
Aroclor 1241 14.2 U 14.2 Ug/kg dry 1 L008283 08/26/2010 08/30/2010 8082
Aroclor 1254 14.2 U 14.2 ug/kg dry I 1008288 08/26/2010 08/30/2010 8082
Aroclor 1260 142 U 142 ukgdry 1 LI00288 08/26,2010 05/3012010 £012

J1CO89 (100819145) Soil

Surrogate: Decach eroS*eny1 96 % 43-144 £08258 0&326/2010 0W30/2010 8082
Swrogate:Telmohkwa-mn-xyee 115% 52-14) L008288 08262010 08/3012010 8082
Aroclor 1016 13.3 U 13.3 ug/kg dry 1 108288 08/26/2010 08/30010 8082
Aroclor 1221 13.3 U 13.3 ug/kg dry 1 L008238 08/26/010 03/30(2010 8082
Arclor 1232 13.3 U 133 ag/kg dry 1 L008288 08/262010 08/302010 8082
Aroclor 1242 133 U 13.3 Ug/kg dry I L008288 0/26/2010 0830/2010 8032
Aroclor 1248 13.3 U 133 Ug/kg dry I W.08283 O2V2010 06'2/2o10 oso2
Aroclor 1254 133 U 13.3 ugtkg dry I L008288 08/26/2010 08/30(2010 8082
Amclor 1260 13.3 U 13.3 ug'kg dry 1 008288 0826/2010 08/30/2010 8082

JICOCO (1008191-06) Soil

Swrogate: &cuchforoiphcnt$

&errogak: Tefrrchlrowt-yle

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Araclor 1254
Araclor 1260

106%

107%

13.9 U
13.9 U
13,9 U
13.9 U
139 U
13.9 U
13.9 U

43-144

52-141

13.9
13.9
13.9
13.9
13.9
13.9
13.9

ug/kg dry

ug/kg dry
Ag/kg dry

ag/kg dry
ugVg dry

g&kg dry
ag/kg dry

£008288 0W26#0!0
1008288 0M26'2010

1,008288 08/26/2010
L08281 01/26/2010
.008288 08/26/2010

L008288 08/26/2010
1.008288 08262010
.008288 08/26/2010
00m8288 08162010

08/31/2010 8082
0W31/2010 8082
0831/2010 8082
0831/2010 8082
081/2010 8082
081/2010 802
03/3112010 8082
08/31/2010 8082
08/31/2010 £082

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Sample: J1COC2 - J1C1D3, PCBs

V=M

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-290-3000
Fax: 610-280-3041

WC-IHanford, Inc. Project: RC-154
2620 Fenni Avenue ProjectNumber: [nonel Rorted:
Richland WA, 99354 Project Managr: Joan Keshner 08/31/2010 20:03

Polychlorinated Biphenyls by SW846 8082
Liouville Laboratory

Reporting
Anal-vi Rcsuh and Qualifier Limit Units Dilution latch Prepared Analyzed Method

JI C0C2 (1008191-07) Soil

urrogale: Decachlnrobipienyl 95 % 43-144 .008288 081262010 O 0312010 8082
Surrogate: Tetrnchloro-me/asylen 119 % 52-141 L08288 08/2&2010 083112010 8M2
Armclor 1016 13,9 U 13.9 ug/kg dy IMAU08288 08/2&2010 0P31/2010 8082
Aroclor 1221 13.9 U 13.9 ug/kg dry I LO08288 08/2W2010 08131/2010 8082
Aroclor 1232 13.9 U 13.9 ugkgdry 1 L00828 08/2&2010 081312010 8082
Aroclor 1242 13.9 U 13.9 ugkg dry I L008288 08/26/2010 08/31/2010 8082
Arocer 1248 5.43 J 139 u&kg dry 1 L.008288 08/22010 08131/2010 8082
Aroclor 1254 13.9 U 13.9 ug/kg dry I L0082-88 08/2&2010 08131/2010 8082
Aroclor 1260 13.9 U 13.9 ug/kg dry I 1.00828 08/262010 0831/2010 8082

JlC1D3 (1008191-08) Soil

Surrogate: DEcacloroblphenyl
Sw,.ogaue: Terrwchfromta-xy*Ienr

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

99,%
112%

13.7 U
13.7 U
13.7 U
13,7 U
9.35 J
13.7 U
13.7 U

43-144

52-141

13.7
13,7
13.7
13.7
13,7
137
13.7

ug/kg dry
0g/kg dry

ug/kg dry
ugAg dry
us~g dry
ug/kg dry

ugwx dry

008288 08/6010

LO08288 08/2612010
U008288 0826/2010
1,008288 08/2612010
108288 08/2 2010

L008288 08/26/2010
L008288 08/26/2010
L008288 08/262010
1009288 086/2010

0831/2010 8082

08/31/2010 8082

0831/2010 8182
08131/2010 8082
08/1/2010 8082
08/31/2010 8082
08/1312010 8082
083112010 8082
08/31/2010 8082

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

1
1
I
1
1
1
i
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Sample: J1COB5, Metals
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Sample: JICOB5, TCLP Metals
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WCH-431
Rev. 0
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Sample: JICOB6, Metals
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Sample: J1COB6, TCLP Metals

wC- anf1 '111c
2620 I my Avenriue

Ri2,d WA 993 1

264 WeMh Pai RoA
Etr PA 19341

Phoa,: 610280-30W
Ua: 610-280-341

I V4 10 07: 14

Project: RC-154
ProjoctNiuutk 2 235

Plrojca Manager Joan Kc ,,Pr

JIICO H6
1008191-02 (Soflu

prtiq,
.imil

11i4 111i ite Laht)oatory

TCLP Metul.. by SV846 1,311 60( 70,1 rset

Barium 003

load n06um

Ou'kaiumn 03N)
N ilar. 0.3443

N0 el(2U0

U ROW)00
OAJQ(.0)

U 0.03003

U 1111MO

UI 0.0112111

mg/L

irgi/L

mugi.

mg/it.

mga

mig/L

1,

6

6

6

3,

L(349161

I 009063
I I(YAl61

L0090'1

I 6061

I 1NM61

1 4111'A),

19C'732U10

j ) '?2010
,9/O)2"a

0 W09 2010 W I

O1,9A2010 6010
(0i44Y03 6011)

ow9/-9/20:0 60111
09/09/20Ii 610

(l.'U1//01 0 601(3

92 10 6011

9/921, 74 70

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Rc,11 ;1WQ1WT'5vf

B-291

A1 y1 1 , - -,- - In fts Dfic'na Baf + Picluatkd An Nwe MTho



WCH-431
Rev. 0

Sample: JICOB7, Metals
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Sample: JICOB6 - JICOB8, Wet Chemistry
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Sample: J1COB8 -J1COCO, Wet Chemistry
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Sample: JICOCO - JICID3, Wet Chemistry
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Sample: JIC1D3, Wet Chemistry
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Sample: JICOB5 - JICOB7, Petroleum Hydrocarbons
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Sample: J1COB8 - J1COCO, Petroleum Hydrocarbons
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Sample: JICOC2 - JIC1D3, Petroleum Hydrocarbons

264 WCII Poal Rj

EXt, IPA 1341
Fhone: 61W-280-3000

Faxt: 610 280-304!i

?rojct: RtcM45

Pkic Num . K223 I t, I)
Prufect Manar Joan Keanr *0S:2010 114

t&YIJ Fernmi Avcric

Riti:&r WA, 99351

JICIJC2

I00819107 (Sltji

Rei0 ed Qvtliicr Mo Uc Okno rh pn; r J

Lionville Laboratory

fxtratahk 'Petiroleun Ivdrcartn n mL SWS 841015
RDIes Rxnp' Orvm cs 15400 13

1'htr 1 41t0 U

1410) Igk dry 5 AO90 .9tC110 0I
49100 ugIksdtry S 1009011 91012014 09:082140 8051

3'-29
19100

LMt0I1) t0/2039 0900 dO '5
,pkg dry 5 009011 f9;O1t2010 9/ wsm 01 1 s

JICID3
109$191-03 (Soil)

Rcpp ataig
Friult and Qaltor Lira Uta IDihnwn 0 14) 1rpayncd Jdic 5~ j

Linnville Izboratnry

LyJ z

xtratable Petrocum Hydrocarbions bv SWS46 &15
ID zl Rag09 Orgats 3229 U2 3220

Mocir O0 M0D %50

Yrmg te: c-i arlery 945
9650 1)

39129
W150

o: kg : .1 011 9012010

IwM dry 1 009011 0901201 

14220)1 09:oL0rl)
sgA2 div I L0u901 09101:20111

1'J 1115
fl94(79?90) 8215M4

39) 53/g
01742j1 8015M
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618-10-13 Test Pit Asbestos
Sample: JlCO81 and J1C1J4, Asbestos

TA Richland

Asreates PLM

A P r OOP inrsrtr Jierhod...... .a 4
A7 rL-ASS-O2 NIOSH$002 SIpc

D R__ evisinr 2

Sample ID 1

242354_2

rmation
L552F1AA

ClliD I COeS i JICO8R JICO
Macroscopic axaminatio

Samnplo Ds rpson

Homogenors
Color

soi; soil

ND ND
%Am ND ND
%CmolotOe ND ND

%Acknolte I ND I ND

sol

ND ND ND
ND ND ND
ND ND I ND

Other Mafodals
% Cellulose ND 1 ND I ND ND T

Comments:

Note: "ND stando ftr None Detected' "TR tends tsr <1%

TA Richland
Asbestos PLM

Anyt D. P SOP informaton
Analyst Signature: A85-002
Dat: 9 0 Revision 2

Analysis

Sample ID
Cinent _ In

Information
L55211AA f_

ic085 i
Macroscmpic exal

soil

LSS241AA LSS291AA L553D1AA
J10089 JCtJ3' J1CtJa

TA_ _ 0

t

NO N
N No

ND ND
NO ND

ND j ND
ND ND

1 M 100

min

soil

Hmogene A Y Y i Y
Coin, dar brown dark hrwn I dark brown
% Visible Fbers 1 0 0

% Choi-otye ND ND ND
%ArnoHite N ND ND
%Ortoidolita ND ND ND
%Trarsode I ND ND ND
%Aanolile ND ND ND
02 AnthOp wte ND ND ND
% Total Asbestos No ND ND

% Cstuiose ND
Other

-)_
2

Note: 'ND' tando fsr 'Nore Detested. "iRA stendo tsr <1%
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LABORATORY DATA RESULTS

618-10-20 TEST PIT
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618-10-20 Surge Pit Radionuclide Analytical Results
Sample: J1C1F1, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2288

7884-008 JiCll

DATA SHEET

SDG 7884 Client/Case no Hanford SDG K2288

Contact N. Joseph Verville Contract No. SOOW235AOO

Lab sample id 8009002-08 Client sample id JICIFI
Dept sample id 7884-008 Location/Matrix 618-10-20 Surge Pit Soil SOLID

Received 2L9/1_10 Collected/Weight 08/26/10 07:50 1343 q
% solids 95. Custody/SAF No RC-154-032 RC-154

USULT 2a ERR MDA RDL QUALI-

ANALYTZ CAB No pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 1.67 2.3 3.86 10.0 U H

Carbon 14 14762-75-5 1.14 0.45 0,732 1.00 C.

Technetium 99 14133-76-7 -0.031 0.14 0.410 15.0 U TC

Uranium 233/234 U-233/234 0.668 0.25 0.189 1.00 U

Uranium 235 15117-96-1 0.060 0.060 0.229 1.00 U U

Uranium 238 U-238 0.297 0.15 0.189 1.00 U

Plutonium 238 13981-16-3 0 0.11 0.410 1.00 U PU

Plutonium 239/240 PU-239/240 0 0.11 0.410 1.00 U PU

Potassium 40 13966-00-2 11.4 0.34 0.151 GAM

Cobalt 60 10198-40-0 U 0.015 0.050 U GAM

Cesium 137 10045-97-3 U 0.023 0.100 U GAM

Radium 226 13982-63-3 0.322 0.028 0.028 0.100 GAM

Radium 228 15262-20-1 0.551 0.064 0.061 0.200 GAM

Europium 152 14683-23-9 U 0.034 0.100 U GAM

Europium 154 15585-10-1 U 0.050 0.100 U GAM

Europium 155 14391-16-3 U 0.051 0.100 U GAM

Thorium 228 14274-82-9 0.483 0.019 0.016 GAM

Thorium 232 TH-232 0.551 0.064 0.061 GAM

Uranium 235 15117-96-1 U 0.079 U GAM

Uranium 238 U-238 U 1.84 U GAM

Americium 241 14596-10-2 U 0.023 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 8

SUMMARY DATA SECTION
Page 19
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Sample: J1C1F2, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 92288

7884-009
DATA SHEET

J1C1F2

SDG 7884 Client/Case no Hanford DGK2288

Contact N. Joseph Verville Contract No. SQ0W235A00

Lab sample id S009002-09 Client sample id J1C1F2

Dept sample id 7884-009 Location/Matrix 618-10-20 Surge Pit Soil SOLID
Received 09/01/10 Collected/Weight 08/26/10 12:15 122 .
V solids 96.8 Custody/SAF No RC-154-032 RC-154

RNSULT 2a XRR MDA RDL QUALI-

ANALYTE CAB No pCi/g (COUNT) pCi/g pCi/g FIZRS TEST

Tritium 10028-17-8 1.88 2.3 3.85 10.0 U H
Carbon 14 14762-75-5 1.19 0.48 0.779 1.00 - C
Technetium 99 14133-76-7 0.109 0.16 0.418 15.0 U TC

Uranium 233/234 U-233/234 0.426 0.26 0.251 1.00 U

Uranium 235 15117-96-1 0.040 0.079 0.304 1.00 U U

Uranium 238 U-238 0.295 0.20 0.251 1.00 13

Plutonium 238 13981-16-3 0 0.14 0.334 1.00 0 PU

Plutonium 239/240 PU-239/240 0.035 0.070 0.266 1.00 U PU

Potassium 40 13966-00-2 10.7 0.30 0.120 GAM

Cobalt 60 10198-40-0 U 0.011 0.050 U GAM

Cesium 137 10045-97-3 U 0.012 0.100 U GAM

Radium 226 13982-63-3 0,333 0.027 0.025 0.100 GAM

Radium 228 15262-20-1 0.518 0.060 0.057 0.200 GAM

Europium 152 14683-23-9 U 0.035 0.100 U GAM

Europium 154 15585-10-1 U 0.040 0.100 U GAM

Europium 155 14391-16-3 U 0.045 0.100 U GAM

Thorium 228 14274-82-9 0.526 0.021 0.019 GAM

Thorium 232 TH-232 0.518 0.060 0.057 GAM

Uranium 235 15117-96-1 U 0.088 U GAM
Uranium 238 U-238 U 1.48 U GAM

Americium 241 14596-10-2 U 0.056 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SRETS
Page 9

SUMMARY DATA SECTION
Page 20
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Sample: JICIF3, Radionuclides
EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP 12288
7884 -010

DATA SHEET
JiCI?3

SDG 7864 Client/Case no Hanford $DG 1K2280

Contact N. Joseph Verville contract No S00W235A00

Lab sample id S009002-10 Client sample id JlClF3
Dept sample id 7884-010 Location/Matrix 618-10-20 Surge Pit Soil SQLXZD.

Received 0291/10 Collected/Weight 08/26/10 12:26 1441 _q
V solids 97j Custody/SAF No RC-154-032 - C-154

RESULT 2a ERR IDA RDL QUALI-
AN&LYT CAS NO pCi/g (COUNT) pCi/g pCi/p FINRS TEST

Tritium 10028-17-8 -3L47 2.0 3.71 10.0 U H

Carbon 14 14162-75-5 1.11 0.53 0.863 1.00 C

Technetium 99 14133-76-7 0.005 0.14 0,399 15.0 U TC

Uranium 233/234 U-233/234 0.324 0.20 0.248 1.00 U

Uranium 235 15117-96-1 0 0.079 0.300 1.00 U U

Uranium 238 U-238 0;551 -026 0.248 1.00 U

Plutonium 238 13981-16-3 -0.030 0.060 0.230 1.00 U PU

Plutonium 239/240 PU-239/240 -0.030 0.060 0.230 1.00 U PU

Potassium 40 13966-00-2 10.6 0.36 0.135 GAM

Cobalt 60 10198-40-0 U 0.016 0.050 U GAM

Cesium 137 10045-97-3 U 0.015 0.100 U GAM

Radium 226 13982-63-3 0.364 0.030 0.027 0.100 GAM

Radium 228 15262-20-1 0.561 0.071 0.063 0.200 GAM

Europium 152 14683-23-9 U 0.041 0.100 U GAM

Europium 154 15585-10-1 U 0.055 0.100 U GAM

Europium 155 14391-16-3 U 0..14 0.100 U CAM

Thorium 228 14274-82-9 0.466 0.020 0.017 GAM

Thorium 232 TH-232 0.561 0.071 0.063 GAM

Uranium 235 15117-96-1 U 0.090 U GAM

Uranium 238 U-238 U 1.96 U GAM

Americium 241 14596-10-2 U 0.057 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHRETS
Page 10

SUPOCARY DATA SECTION
Page 21
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618-10-20 Surge Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: JICK2, GEA

8/27/2010 7:53:35AM

Apexn
Analysis Report for RCF25427

JIC1K2 SAF:RC-154 618-10-20 SURGE PIT SOIL PILE #1 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Description
Sample Type

RCF25427
J1C1K2 SAF:RC-154 618-10-20 SURGE PIT SOIL PILE #1 250g aG JAR
Non Standard Geometry

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

3490E+02 grams
Default

8/26/2010 7:50:00AM
827/2010 6:53:22AM

Non Standard Geometry
RCT
GEA2703
Non Standard Geometry
3600.0 seconds
3600.8 seconds

QUALTATIVE ONLY

: 002 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Cal bration Used Done On
Efficiency Calibration Description

Sample Number

3,00
40 - 4096
40 - 4096
1,000 keV

2/412010
3/10/2010
GEA2703 NONSTD 03101OEffcal SN80398-238

6006

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCilgrams) Uncertainty

K-40 0. 979 5.43E+00 7.18E-C1
TA-232d 0.677 2. HE-CI 3.42E-02

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Sample: J1C1K3, GEA

Page~ 1 o(4

Analysis Report for RCF25428

J1C1K3 SAF:RC-154 618-10-20 SURGE PIT SOIL PILE #2 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Descnption
Sample Type

RCF25428
J1C1K3 SAF:RC-154 618-10-20 SURGE PIT SOIL PILE #2 250g aG JAR
Non Standard Geometry

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

3,800E+02 grams
Default

8r2612010 12:15:00PM
827/2010 6:53:27AM

Non Standard Geometry
RCT
PGTWHITE
Non Standard Geometry
3600.0 seconds
3600.6 seconds

0.02 %

3.00
40 - 4096
40 - 4096
1.000 keV

3110/2010
3115/2010
PGTWHITE NONSTD 031010 Effcal SN80400-238

6007

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCY/grams) Uncertainty

K-40
P13-212
RA-226d
TH-232d

x U-23-5

C.789

0 - 543

-1 . ,b-',01, 3 3E-01
I .5.E-01
I.43E-C1

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

QUALITATIVE ONLY

6.3E0

2,37E-02
2.04E-02
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Sample: J1C1K4, GEA

--. Apex
&*27,221. 8.57 33AM

AMa yjs Report for RCF25429

J1CIK4 SAFRC,1.54 618 10 20 SURGE PIT SOIL PILE #3 2509 aG JAR

GAMMA SPECTRUM ANALYSIS
Sampln Ide~fcAflan
Sample Dcriptian
Sample Typ;

Swmple S&e
Faiiity

SawTat Takon On
Atqu,, it:, Sfaldd

Procedure

Operator
Detector Name
Geometri
Live Time
Reaw Tine

DeaO Timrt

: RCF25429
JiCIK4 SAFRC-154 618-10-20 SURGE PIT SOIt PILE #3 ;'0- aG JAR
Non Stanaard Geometry

3:920E+02 grams
Default

:262010 1226:00PM
:&82?'2010 7:57:20AM

Non Standard Geometry
RCT
0EA2703
Non Slandard Geometry
3600 0 seccers
36W8 seconds

OUALITATIVE ONLY

002%

Peayi Locate T hr hokd

Peak Loc#e Ranoe (in chanrers
Peak Area Range (in chanuis)
Wdnlification Energy Toe arce

Energy Calibration Used Done On
Effiency Calition Used Done On
E in y CaiteiIun DescrPtion

3.~00

40-4006
40 - 4096

1." keV

2r4S2010
: /0/2010

:GEA2703 NONSTO O3101OEfkica N80398-238

Sample Number

INTERFERENCE

Nucide
id

Confidenc*

0. 2
U. -4l

CORRECTED

Wt mean
Activity

(PClgrams)

1,41E-31

REPORT

2.9E 2

2.8E 2

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Nuclide
Name

K-40
RA-226d
TH-23 2d

M4 mean
Activity

Uncertainty

Comments

0

B-320
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618-10-20 Surge Pit Chemical Analytical Results
Sample: J1C1F1, VOA

' C . c , In ec

220 n1 W Av tieu

ROchhnd 'A, 9354

264 Weh Tool Rowd
x _TM, PA 19341

Phone: 610-28 }0-300

Fax: 610-28G-3041

'Toject (C-154

oit Numubtr Kt22Mpwntd

PrdcM M .ger: JOhu Kesmer 0.2 D" 10 120

1009009-08 (Sril)

Result aori Qvalijskr id, UUiv 8116M BAl, PnT'Td Aa) Ij

Lionville Laboratory

Volatik OrrAc CgkTomunds by SW846 82603
L LArkhlcrocthuc 4.71 U 4.71

1,I,2,2-Tfdrachlcrc e 42! U 4,71
I l2 Tih roetban 1 U3 471

II 1ic -odb: 47 IU 4,1

I, ~D16-DSroncoh 411 U 431
U,-Dklclvrocanc 5.6 'U 3.66

1.2-DPklnrocthen (6-f) 4,71 U 4 71
,2-Dikrop ron 471 U5 471

B11.3 U 1.13
2- lcn:4 13 U 113

4-Mr y-2- a 1113 U 113
Acetone 132 11.3

4.1 U 4 71
romndich roaro han 5.66 U 5.66

Brcmnkm 4.71 U 4.71
Brn1 ucocte 9.43 U 9.43

Cnton Diuifide 4.71 U 4 71
Caybon Tcrac6r1idc 4U71 1 4.1

Clorn M 4.71 U 4,71
Chlorntne 9.43 U 9.43
Cdoroa n 4,71 U 4,71

Cmme 933 U 9.43
cit2-Dblooene 4.71 U 431

Ois1,3T<ichkorcropoe 4.71 U 471
D110w tvromctlhan 4.71 U 4.l

E ylbne 4;71 U 4,71

y5d166 U 566

yrene 4.71 U 4,71

Tetrachoroetcene 471 U 1.71

lrnns 1,2%Dchiornihrn 4,71 U 4.71
4,71 U 4,71

n.I,3rydropropene 471 U 4,71
Tichlorouthene 4,71 U 4.71
Viy] chloride 9.43 U 9A3

Xycntestda 4.71 U 4.71

Wegctt 2 2-Dichlo-rhane-d4 &6 5 63-12)

Sur egf r: J' e 93% 68-140
1 ,rga: 4&crnleuorabenze U3% 66-122

ugdcg dry

u. un
04Z~-'Jr

ii andry
1g g dry

RU j'rugkg dry

ug4k di

ugthg dry

tigigdry

uglkg dry

g1kg dry
IgXkg iy*

13jg7kg diy
40g&y

ug dry

ugg diy

ngkg dry

uglcg dry

egtkg dry
ogg '

1.D(9%66
0009066
IAX9*66
400'..6
L009C66

(2009066
00096

£009066

10006
1.009066
in -9166

(2!9166

Ut 9166

L.19- .

(2009066
1.00906

L.009066
1600!
1009066

L009066

1600066
(200906
L2009066

1.00906

£009066
£009066

10619066

1009)6
L.009&6

£009066

L(109566

1.009066

.91 '2010

09:rV,! 10
09/06,4)10

09/6f . A

($/06/2016

09.6652(10

09/0652010
09/ 2016

09:00.2010

09/06-2010
09/06-2010

09.06-2010
09t0&20l0

09/06/2010

09/116/01 0
&9A36.'2010

tN9/201(1

(IS .i2010

09 6/2 10
0906.2 10

09'0/20I0

09/(6 2)1

0-'06/2010
09-06/2010

09 '2010

0.9. 010

6620)0

!.V 200
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09/0010

096-6/2010

9//010

09' 4201 I

0906<1010
09.'02019
09 2)10
09,06?' 10
09;%00 0

09-06?' 0
09:06.2010

09:06 010
09/06L010

09;06L01 0

09/06/2010
i916/211 l

006/20 10
09/(16.010

09/062010
090/62)10
(0/26010

296 66.10

094.. 2410

096 tO0
09 20.0
09/062010
'9 6010
'I'/2 1
:9(201

09. J/2 10
69 '0 2010

92613B
8260B

826014
826013

9260B
826013
82608
826013
.7608

L60B
4160B1

82608

820613

82648

42608

8 601

82600
$260B
8260B

826013
S 6013
8260B
826013

X2T '03

826(8

42600

1126011
82611

82600
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Sample: J1C1F2, VOA

WCHonfb'd nc.
2620 .1emi A.Me 

ii 4d WA, 99354

264 W11 Poil Rod
f Non, PA 19.41

Ph : 610-280-30*
ete 610-23O-344

Rienred:
09:2112010152

Project: C-154
Prje c Number: K22X

Poject Manager: Joon Kcs,

31 CF2
1009009-09 (Sod)

Analyte I,- it d-i 1 r
R.3

nit Un0i Dia'ia Bu44i NPrT*d . ywd t]od

Lionville Laboratory

Volatile Orfrain Compomds by SW846 8260B
LlJ-Tich1. oto 47 U
I I.. 22 tra lrbarn 457 U

t,12-TcLreehane 4.57 U

Ll-iciroeno 4.57 U

1,I-Dichion'crhcnc 4.57 U
1 2.Uichlot'ctmnc 5.49 U
1,2-Dichlcrotthzoae(totd) 4.57 U

l.2'lchIornprpon 457 15

2-Hc n 11.0 U

4-Mehy' prno ne 11.0 U

Acetone 112

Bmene4,5 U

tBrn 40±1h 4w.t 5.9 U

Br ofor 4.57 UI

Brrnmomenr 91 15 U

C(rbn iulie 4.37 2
Cuata Thtrachlordc 4,57 U

Chlomemem4.57 U

C 9.15 1
h 437 U

a 'shin 915 U
& s1,2-Dickrcleaee 4,57 U

& 1.341hk-o port 4.57 U

Dihro nhiororna 4.57 U

Ef bnzne 4-37 U
Mcdekne Chloride 5.49 U

Sre 4.57 UV

C trail .roetbone 4.57 U

trzru 12-UrDiner tie 4.57 U

ToOxa 4,57 V
tnni-1..Di skpmpene 4.57 U

inch!rnetticte 4357 U

Viny) chiornlr 9.15 U

437 U

Trc:rlcchkthytcie cw ride 8.65 3
m:rgnk. : flTc'se tb" .4 900 %

SUZ r -ai t 92 S
Vrognie 4 Rrc~ofl orcnum 7Th 54

4,57

4 57
4574.57

4.57
5-49
4.57
4,57

11.0
110

11.0

11.0

4,57

5,49
4-57
9.15

457

457

4,57

915

4.57

9.15

4.57

457
4-57

41.57

437

4.57
437

4,5

4.57

u Idry

ugsdry

ugt ,dry
iigtg tdry

ag/kg dry

ugk dry

ag/kg dry

L-dryag/k ury

aIg drynpg/k dry
Br t 0 

dry
ugkg d.y

wgkgy a

Og dry

06 ' 4-

&g&y
ug~dry
o 11 dry

iik dy

63-151
6-140

66122

L00904?6l 092110
.009066 09136'010

LO09066 09 . 2010
L09066 911642010

L009066 090(2010
L009066 09)6.2106
1514066 1195)6/2 10

L.009066 096/ 2010

1009066 09[0I2010

00096 )9:o62010

009066 090(0.1)10
L009066 09;04..4lO

1.009*66 09. *fl 10
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Sample: JIC1F1 - JIC1F2, PCBs

264 Wesh Pool Road
Exton, PA 19341
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Lionville Laboratory

Pochblgrinuted RiphtnvI by SW346 8082
Anoclor 1016 13.8 U 1313 ug/kg dry I L009049 09/06/2010 09/102010 $02
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Sample: JICIF3, PCBs
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Sample: J1C1F1, Metals
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Sample: JIC1F2, TCLP Metals
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Sample: J1C1F3, TCLP Metals
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Sample: JIC1F1- JIC1F2, Wet Chemistry
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Sample: JICIF3, Wet Chemistry
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Sample: J1C1F1 - J1C1F3, Petroleum Hydrocarbons
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618-10-20 Surge Pit Asbestos
Sample: J1C1K2 - J1C1K4, Radionuclides

TA Richiand
Asbestos PLM

i5 Analyst D. Polyy SOP lnformion lathod Iach # 245383
> Analyst Sigoahare: IRL-ASB-002 NIOSH 9002 SDG 4 MA01 116

Dat& 0 Hev iori 2
Analysis Intormation

p L6D421AA ID5C1AA L6DSJ1AA LBDSM1AA LOD531AA
ClientiD J1101KV J101K'2 j 1C1K3 41C114 J 1 01

Macroscopic examination

Sample Descnt of soil soil soil soil sobi

Homeneous Y Y
Color dark brown dark brown dark brown dark brw dark browr
% Visible Filas 0 0 0 0 0

PLM Analysis
Asbeastiform Minerals

%Chrsatyl ND NO ND ND ND
%aAmoete ND ND NO ND ND
,socldolile ND ND ND ND ND
%Tremolite ND ND ND NO ND
%Actnolite NO ND ND ND ND
% Anthopfiytte ND ND ND NO ND
% Total Asbestos ND ND ND ND ND

Other Materials
% Celulo'e NO [ TRA ND ND
% Glass Frs N j N [ ND [ON ND
% Other fibers ND NO TRA TRA ND
% Non-fbrus 100 100 100 100 100
Comments:

Note: 'ND' stands for 'None Detect". "TRA' stands for '<1%'

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-341
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618-10-20 Test Pit Radionuclide Analytical Results
Sample: JICID5, Radionuclides

EBERLINE SERVICES/RICHMOND
gAMOLN DELIVERY GROUP 12288

7884-002
DATA ,SHEET

JICIDS

SDG 7884 Client/Case no Hanford 52a UU1
Contact N. Joseph Verville Contract No, SO W235A00

Lab sample id $009002-02 Client sample id J1CiDS
Dept sample id 7Q4-&22 Location/Matrix 618-10-20 Trench Soil, £kL.

Received 09/01/10 Collected/Weight 08/26/10 08:0 1381 
I solids L9 .. Custody/SAP No RC-154-030 -RC-154

RESULT 2 or1RR NDA ROL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g TIERS TEST

Tritium 10028-17-8 0 2.3 3.96 10.0 U H
Carbon 14 14762-75-5 1.14 0.48 0,773 1.00 C
Technetium 99 14133-76-7 -0.033 0.14 0.402 15.0 U TC

Uranium 233/234 U-233/234 0.531 0.20 0.150 1.00 U
Uranium 235 15117-96-1 0.143 0.096 0.182 1.00 U U
Uranium 238 U-238 0.570 0.24 0.150 1,00 U
Plutonium 238 13921-16-3 0.038 0.15 0.291 1.00 U PU
Plutonium 239/240 PU-239/240 0.228 0.15 0.291 1.00 U PU
Potassium 40 13966-00-2 11.6 0.33 0.130 GAM
Cobalt 60 10198-40-0 U 0.013 0.050 U GAM

Cesium 137 10045-97-3 U 0.013 0.100 U GAM

Radium 226 13982-63-3 0.339 0.030 0.028 0.100 GAN

Radium 228 15262-20-1 0.554 0.061 0.058 0V200 SAM
Europium ,52 14683-23-9 U 0.035 0.100 U SAN
Europium 154 15585-10-1 U 0.043 0.100 U GAM

Europium 155 14391-16-3 U 0-042 0.100 U GAM

Thorium 228 14274-82-9 0.541 0.022 0.020 GAM

Thorium 232 TH-232 0.554 a.061 0.058 GAM
Uranium 235 15117-96-1 U 0.092 U GAN
Uranium 238 U-238 U 1.67 U GAM
Americium 241 14596-10-2 U 0.052 U GAM

6 8- 0 618-11 Field Remediation - Soil In-Procesa

DATA SHuTS
Page 2

SUlMbRY DATA SRCTION
Page 13

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab id E
Protocol Hanford
Version &er &.,e

Form rtzdateVD-
Version 3± ..........

[Report da tes927/1
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Sample: JIC1D6, Radionuclides
EBERLINE SERVICES/RICHMOND

SMGL DELIVERY GROUP K2288
7884-003

DATA SHEET
J11cin

SDG 7884 Client/Case no Hanford SpQ K2288
contact N. Joseph Verville Contract No. SOOW235Ao0

Lab sample id 8009002-03 Client sample id JiClDS

Dept sample id 7aF 4-. Q Location/Matrix 618-10-20 Trench Soil I

Received 09/01/10 Collected/Weight 01/26/10 08:05 1403 _

t solids 24,.1 Custody/SAF No RC-154-03. RC_54

RESULT 2u ERR IDA RDL QUALI-
ANALYTX CAS no pCi/g (COUMT} pcifg pci/g PIERS TEST

Tritium 10028-17-8 -1.08 2.3 4.06 10.0 U H

Carbon 14 14762-75-5 1.16 0.49 01796 1.00 C
Technetium 99 14133-76-7 0,005 0.15 0.423 15.0 U TC
Uranium 233/234 U-233/234 0.389 0.24 0.229 1.00 U
Uranium 235 15117-96-1 0.012 0.073 0,277 1.00 U U
Uranium 238 U-238 0.539 0,24 0.2.29 1.00 U

PKhtonium 238 13981-16-3 0 0.081 0.309 1.00 U PU

Plutoniu 239/240 PU-239/240 0.364 O24 0.309 1.00 VU
Potassium 40 13966-00-2 11.1 0.39 0.151 GAM
Cobalt 60 10198-40-0 U 0.016 0.050 U GAM

Cesium 137 10045-97-3 U 0.015 0.100 U GAM
Radium 226 13982-63-3 0.358 0,033 0.031 0,100 CAM

Radium 228 15262-20-1 0,646 0.075 0.070 0.200 GAM
Europium 152 14683-23-9 0 0.041 0,100 U GAM

Europium 154 15585-10-1 U 0.055 0.100 U GAM

Europium 155 14391-16-3 U 0.049 0,100 U dAM

Thorium 228 14274-82-9 0,504 0.021 0.019 GAM

Thorium 232 TH-232 0.646 0.075 01070 GAM

Uranium 235 15117-96-1 U 0.098 U CAM

Uranium 238 U-238 U 1.90 U GAM
Americium 241 14596-10-2 U 0,071 U CAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SEEfTS
Page 3

SUMARY DATA SECTION
Page 14

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Lab id EBPLNE
Protocol inft2XriL
Version Vex 1.0

Form zD-Di..
Version 3 02

Report date 09/271/10
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Sample: JIC1D7, Radionuclides

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K2288

7004-004 TlCID7
DATA SHEET

SDO 7884 Client/Case no Hanford =9 U22..
Contact N. Joaenh Vervlle Contract No, g 00W235A00

Lab sample id S00909.2-04 Client sample id JlCID7
Dept sample id 7§§4-004 Location/Matrix 618-10-20 Trench Soil figkTD

Received 09/01/10 collected/Weight 08126/10 08:10 13U5 a
V solids -22 Custody/SAF No RC-154-030 RC-154

RxSULT 2u XRR MDA RDL QUAL-
AVALYTE CAB no pCi/g (COUNT) pCi/g pci/g FINK" TEST

Tritium 10028-17-8 0.502 2.4 3.99 10.0 U H

Carbon 14 14762-75-5 0.841 0.48 0-774 1.00 C

Technetium 99 14133-76-7 0.047 0.15 0.391 15.0 U TC

Uranium 233/234 U-233/234 0.658 0.24 0.180 1.00 U

Uranium 235 15117-96-1 0.028 0.057 0,218 1.00 U U

Uranium 238 U-230 0.564 0.24 0.180 1.00 U

Plutonium 238 13981-16-3 0 0.15 0.370 1.00 U PU

Plutonium 239/240 PU-239/240 3.09 0.75 0.296 1.00 PU

Potassium 40 13966-00-2 10.8 0.52 0,192 GAM

Cobalt 60 10198-40-0 U 0.026 0.050 U GAM

Cesium 137 10045-97-3 U 0,025 0.100 U GAm

Radium 226 13982-63-3 0.389 0,044 0.042 0.100 GAM

Radium 228 15262-20-1 0.553 0.10 0.110 0.200 GAM

Europium 152 14683-23-9 U 0,062 0.100 U GAM

Europium 154 15585-10-1 U 0.083 0.100 U GAM

Europium 155 14391-16-3 U 0.070 0.100 U GAN

Thorium 228 14274-82-9 0.549 0.029 0.028 SAM

Thorium 232 TH-232 0.553 0.10 0.110 GAM

Uraniu; 235 15117-96-1 U 0.140 U SAM

Uranium 238 U-238 U 2.82 U GAm

Americium 241 14596-10-2 U 0,254 U GAN

618- 0 & 618 1 Field Remediation - Soil In-Process

DATA SHETS
Page 4

SUWC.RY DATA SRCTION
Page 15

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-344
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Sample: J1C1D8, Radionuclides

7884-005

EBERLINE SERVICES/RICHMOND
SAMPLE DZLXVEY GROUP K2288

DATA SHEET
JICID8

SDG 7884 Client/Case no Hanford

Contact N. Joseph Verville Contract No, 500W235A00

Lab sample id S009002-05 Client. sample id JICIUS

Dept sample id 21LQ,,, Location/Matrix 68-10-20 Trench Soil SLID
Received 09/01110 Collected/Weight 09/26/10 08:15 .12.L q.

V solids , , Custody/SAF No RC-154-030 RC- 154

RXSULT 2a ERR NM RDL QUALI-
AMALYT CAS no pCi/g (COUNT) pCi/g pCi/q FINRS TEST

Tritium 10028-11-8 -1.35 2.4 4.19 10.0 U H

Carbon 14 14762-75-5 3.64 1.3 2.13 1 00 C

Technetium 99 14133-76-7 -0.024 0,15 0.401 15.0 U TC

Uranium 233/234 U-233/234 0,729 0.30 0.223 100 U

Uranium 235 15117-96-1 0.106 0.14 0.270 1.00 U U

Uranium 238 U-23e 0.670 0.30 0.223 1. 00 U

Plutonium 238 13981-16-3 0.115 0,12 0.438 1.00 U PU

Plutonium 239/240 PU-239/240 0 0.11 0.438 1.00 U PU

Potassium 40 13966-00-2 11.3 0.58 0.183 GM

Cobalt 60 10198-40-0 U 0.017 0.050 U (AM

Cesium 137 10045-97-3 U 0.030 0.100 U GAM
Radium 226 13982-63-3 0.374 0.038 0.034 0.100 GAM

Radium 228 15262-20-1 0.567 0.080 0.075 0.200 GAM

Europium 152 14683-23-9 U 0.048 0.100 U GAM

Europium 154 15585-10-1 U 0.061 0.100 U GAM

Europium 155 14391-16-3 U 0.049 0.100 U GAM

Thorium 226 14274-82-9 0,548 0.027 0,023 GAM

Thorium 232 TH-232 0567 0.080 0.075 G3AM

Uranium 235 15117-96-1 U 0.110 U GAM

Uranium 238 U-238 U 2,13 U GAM
Americium 241 14596-10-2 U 0.099 U GAM

618-10 & 618-11 Field Remediation - oil In-Process

DATA SHEETS
Page 5

SUTMMIARY DATA SUCTON
Page 16

Lab id
Protocol
Version

Form
Version

Report date

EzRL-
Hanfordi
Ver I-.

3.06
0227/L0

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-345
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Sample: J1C1D9, Radionuclides

7884-006

EERLINE SIRVICES/RICHNOND
MNPLN DILXVRRY GROUP K2280

DATA SHEET
J1CIDt

SDG 784 Client/Case no Hanford E2G K2281

Contact N. Josenh Verville Contract No, S00W235A00

Lab sample id - Client sample id JIC1D9
Dept sample id 7884-006 Location/Matrix 618-10-20 Trench Soil ,SLIP

Received 09101.10 Collected/Weight 08/26/10 08:2 .12645 is
% solids 93, Custody/SAF No RC-154-030 RC-154

RSULT 20 32R DA. RDL QUALI-
AMALYTI CA$ No pCi/g (COtiT) pci/g pCi/g FIX" TEST

Tritium 10028-17-8 -1.55 2.3 4.11 10.0 U H

Carbon 14 14762-75-5 1.12 0,63 1,22 1.00 C

Technetium 99 14133-76-7 -0.085 0.14 0.429 15.0 U TC

Uranium 233/234 U-233/234 0.516 0.24 0.180 1.00 U

tranium 235 15117-96-1 0.028 0.057 0.217 1.00 U U

tranium 238 U-238 0.516 G.24 0.160 1.00 U

P utonium 238 13981-16-3 0.074 0,15 0.281 1.00 U PU

Plutonium 239/240 PU-239/240 0.404 0.30 0.281 1.00 PU

Potassium 40 13966-00-2 12.4 0.34 0.132 GAM
Cobalt 60 10198-40-0 U 0.013 0,050 U GAM

Cesium 137 10045-97-3 U 0.014 0.100 V GAM

Radium 226 13982-63-3 0.398 0.032 0.028 0.100 GM

Radium 228 15262-20-1 0.640 0.066 0.060 0.200 Aw

Europium 152 14683-23-9 U 0.037 0.100 U GAN

Europim 154 15585-10-1 U 0.044 0-100 U GAM

Ruropium 155 14391-16-1 U 0.061 0.100 U GAM

Thorium 226 14274-82-9 0,587 0.0213 0.019 GAM

Thorium 232 TH-232 0.640 0.066 0,060 GAM

Uranium 235 15117-96-1 U 0.093 U GAM

Uranium 238 L-238 U 1.53 U GAM

Americium 241 14596-10-2 U 0.101 U (AM

618-10 & 618-11 Field Remediation - Soil In- Process

DATA SEETS
Page 6

SUMARY DATA SECTION
Page 17

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-346

Lab id E
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Version Ver
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Sample: JICFO, Radionuclides

BE RLINE SERVICES/RICHMOND
sAWLz DELIVERY GROUP X2288

7884-007
DATA SHEET

JICIrO

SO 7884 Client/Case no Hanford SDG K2288
Contact N. Joseoh Verville Contract No, S004235A01

Lab sample id 7 Client sample id JICIFO
Dept sample id 7884-007 Location/Matrix 6 8-10-20 Trench Soil SOLID

Received 09/2i1/10 Collected/weight 08/26/10 08:25 1431 q
W solida 92jQ Custody/SAP No RC-154-030 .4

flSVLT 2# ERR DA RDL QUALI-
A1ALYTR CA's no pci/g (COUNT) pCi/g pci/g FIES TEST

Tritium 10028-17-8 -0.160 2.2 3.82 10.0 U H
Carbon 24 14762-75-5 0.883 0.49 0.802 1.00 C
Technetium 99 14133-76-7 0.079 0.18 0.498 15.0 U TC
Uranium 233/234 U-233/234 0.614 0.30 0.224 1.00 U

Uranium 235 15117-96-1 0.035 0.071 0,271 1.00 U U
Uranium 238 U-238 0.556 -024 0.224 1.00 U
Plutonium 238 13981-16-3 0,241 0.32 0.494 1.00 U PU
Plutonium 239/240 PU-239/240 -0,040 0.080 0.307 1.00 U PU

Potassium 40 13966-00-2 8.86 0.30 0.134 GAM
Cobalt 60 10198-40-0 U 0.013 0.050 U GAM

Cesium 137 10045-97-3 U 0.022 0.100, U GAM

Radium 226 13982-63-3 0,266 0.023 0,021 0.100 GAM

Radium 228 15262-20-1 0.405 0.050 0.052 0.200 GAM

Europium 152 14683-23-9 U 0.043 0.100 U GAM

Europium 154 15585-10-1 U 0.043 0.100 U GAM

Europzum 155 14391-16-3 U 0.058 0 100 U GAM
Thorium 228 14274-82-9 0.427 0.023 0.021 GAM
Thorium 232 TT1-232 0.405 0.050 0.052 GAM
Uranium 235 15117-96-1 U 0.095 U GAM

Uranium 238 U-238 U 1.58 U GAM
Americium 241 14596-10-2 U 0,102 U GAM

618-10 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 7

SUWARY DATA SECTION
Page 18

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-347
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Version Vr Q.
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618-10-20 Test Pit Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1C1J6, GEA

-J1Apex"
W/2712010 9:12:3AM

Analysis Report for RCF25430

J1CIJ6 SAF:RC-154 618-10-20 TRENCH SOIL GRID #1 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identiflcaton
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure

Operator
Detector Name
Geometry
Live Time
Real Time

Dead Tmle

RCF25430
J1J16 SAF:RC-154 618-10-20 TRENCH SOIL GRID #1 250g aG JAR
Non Standard Geometry

3,700E+02 grams
Default

8/2612010 8:00:00AM
8/27/2010 7:57:24AM

Non Standard Geometry
RCT
PGTWHITE
Non Standard Geometry
3600.0 seconds
3600,6 seconds

QUALITATIVE ONLY

0,02 %

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range Oin channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficency Calibration Used Done On
Efficiency Calibration Description

Sample Number

3.00
40 - 4096
40 - 4096
1,000 keV

3/1012010
3/15/2010

PGTWHITE NONSTD 031010 Effeal SN80400-238

6017

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pcigrams) Uncertainty

K-40
P3-212
RA-226d
T3.-232d

0.974
0.710

8 0.831
0.937

4.60E+00
1 67E-01
1.58E-01
1,. E-1

6. 24E-01
2. 57E-02
2.411-02
2. 07E-02

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Sample: JIC1J7, GEA

a2 Apex
W/2712010 9:13:17AM

Analysis Report for RCF25431

JIC1J7 SAF:RC-154 618-10-20 TRENCH SOIL GRID #2 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample lentification
Sample Description
Sample Type

Sample Size
Facility

RCF25431
J1C17 SAF:RC-154 618-10-20 TRENCH SOIL GRID #2 250g aG JAR
Non Standard Geometry

3.890E+02 grams
Default

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibraton Description

Sample Number

S8/26/2010 8:05:00AM
8/27/2010 1:57:29AM

Non Standard Geometry
RCT
REGIE02
Non Standard Geometry
3600-0 seconds
3600.3 seconds

0.01 %

3.00
:40 - 4096

40 - 4096
1,000 keV

7/29/2010
3/27/2010
REGE02 NSTO 032610Cal 80398-238

:6018

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

K-40
P a - 2>
RA-226d
AA-232d
U- 235

0. 994
0.712
0.992

*995
0.512

4. 99E+00
1.42 E-01
S. 55E-C1l

-.512-01
3.1 1 ]-02

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Page I t44l

QUALITATIVE ONLY

6.54E-01
2.68E-1 2
2.-51 E- "I

12E-0
2.o50
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Sample: JIC1J8, GEA

-,SApex
8127f2010 10:1026AM

Analysis Report for RCF25432

JIC1J8 SAF:RC-154 618-10-20 TRENCH SOIL GRID #3 250g aG JAR

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

RCF25432
J1C1J8 SAF:RC-154 618-10-20 TRENCH SOIL GRID #3 250g aG JAR
Non Standard Geometry

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

3,950E+02 grams
Default

:8/2612010 8:10:00AM
: 8/27/2010 9:10:14AM

Non Standard Geometry
RCT
GEA2703
Non Standard Geometry
3600.0 seconds
3600.9 seconds

0.02%

3-00
40 - 4096

:40 -409
S1.000 keV

2/4/2010
3/10/2010
GEA2703 NONSTO 0310IOEffcal SN80398-238

6015

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pOC/grams) Uncertainty

K-40 0 m294 4 , 9S+0 6. 353-91
9RA-226dJ
~Ti232 i

0. 351
0 5
0. 997

3.3-U1
1 .90E-01

3. 53-02

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

WCH-431
Rev. 0

Pate 1 o4 4

QUALITATIVE uNLY

3. 173-02
.64E-02

3. 363-02
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Sample: JIC1J9, GEA

a~aApexn
8127/201 10:10:30AM

Analysis Report for RCF25433

JICIJ9 SAF:RC-154 618-10-20 TRENCH SOIL GRID #4 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Description
Sample Type

RCF25433
J1C1J9 SAF:RC-154 618-10-20 TRENCH SOIL GRID #4 250g aG JAR
Non Standard Geometry

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Effidency Calibration Used Done On
Efficiency Calbration Description

Sample Number

3,730E+02 grams
Default

:8126/2010 815:00AM
: 812712010 9:10:19AM

Non Standard Geometry
RCT
PGTWHITE
Non Standard Geometry
3600.0 seconds
3600.6 seconds

0,02 %

3.00
40 - 4096

:40 - 4096
1,000 kev

3/10/2010
3/15/2010
PGTWHITE NONSTD 031010 Effcal SN80400-238

: 6016

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

K-40
PB-212
RA-226ij
Th-232d

3. 917
0.708
0.732
0,997

b. 385±+0
2.13E-01

1. 92E-01
1.735-01

E. 92-01
2. 99E-02
2.78E-02
2.225-02

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Sample: J1C1K0, GEA

NcI of 4

Analysis Report for RCF25434

J1C1K0 SAF:RC-154 618-10-20 TRENCH SOIL GRID #5 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

RCF25434
J1C1K0 SAF:RC.154 618-10-20 TRENCH SOIL GRID #5 250g aG JAR
Non Standard Geometry

3,890E+02 grams
Default

8/26/2010 8:20:00AM
8/27t2010 9:07:47AM

Procedure
Operator
Detector Name
Geometry
lIve Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

Non Standard Geometry
RCT
REGIE02
Non Standard Geometry
3600.0 seconds
3600.3 seconds

0.01 %

3.00
40 - 4096

:40 - 4096
1-000 keV

729/2010
3/272010
REGE02 NSTD 032610Cal 80398-238

6014

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean WI mean Comments
Name Id Activity Activity

Confidence (pCI/grams) Uncertainty

K-40
PB-212
RA-226d
TH-232d
AM-247.

0 , 992
0.709
0.614
0.990
0.998

5. 12E+00
1.62E-01
I. 3SE-01
1. 73E-01
5.32E-01

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

QUALIT I iiVr ONLY

6. 5- -01
2. 2
2. 59E02
2. 6E-02
6. 01E-02
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Sample: J1C1K1, GEA

Page 1 of 4-,--.mS pekq27201 0 11:1255AM

Analysis Report for RCF25435

JiCIK1 SAF RC-154 618-10-20 TRENCH SOIL GRID #6 250g aG JAR

GAMMA SPECTRUM ANALYSIS
Sample Identiication
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

RCF25435
JICIK1 SAF:RC-154 618-10-20 TRENCH SOIL GRID #6 250g aG JAR
Non Standard Geometry

3.830E+02 grams
Default

M8/2/2010 8:25:00AM
827/2010 10:12:42AM

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identifcation Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

Non Standard Geometry
ROT
REGIE02
Non Standard Geometry
3600.0 seconds
3600.3 seconds

001 %

: 3,00
40 - 4096
40 - 4096
1.W0 keV

7r29/2010
3/27/2010
REGEQ2 NSTD 0326 1OCal 80398-238

: 6019

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

K -40
PB-212
RA- 226d
TH-232d
U-238d

542E+00
2.04E-01
1.71E-01

2.38E-01

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

6.oJE-Ut
2. 96E-02
2.66E-02
2.436E-02
2. 053-01
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618-10-20 Test Pit Chemical Analytical Results
Sample: J1C1D5, VOAs
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RIkhlandl WA. 9354

FITa

264 Wdsh Pool Road
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Sample: J1C1D6, VOAs
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Sample: J1C1D6, VOAs
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Sample: J1C1D7, VOAs

WCF1-1 1 rnAd, Inc,
2620 FUcr~ A(viout

idccamd WA. 9354

264 Welsh Pool Road
Enam PA 19341
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Fat 610 2804041

RWpm!td:
09 202010 [5:20

Project: RC-154
Proj rcl umbr: K2288

hoje(AJ Mana: 1... Kcssncr

J1CID7
100900904 (Soil)

Atrtytc (4R < mnira
Rq%
irw . Lu< . Preparrd Analyzcd LfctdZ7J

ikonvillc Laboratory

VoaileOgni opouds1 by 5W846 82608
ILl-Trichtoethane 5.126 U

l1,,2,2-, racbkoo5. .26 (1

L2I,-Trkdtrocihaoe 5.126 U

1,1-Dichlorothane 526 U

I,1-)DlchIorocthcnc 5.26 U

1,2,DichlCroedtanc 6.31 U

L2-Ulctoronwhcne (-o' ) 5.26 U

i,244chkrrpne 5.26 43

2-Draanone 12 6 U

2-Eexanone 116 U
12.6 U

S~dbyl-2-prnranorc 12.6 U

Acetone 19.0

Beanie 25.26 U

8rnmudichlororathban 6.31 U

rwMfoM 5.126 U

Orroxocair 10.5 U

Carb D6fiJUHAe 5.26 U

Carboo Tetrchilorid 5.26 U

Chkirombnzerc 126 U
Ohrrociban 10.5 U

Chlor'orm 5.26 U

Chkromethaner 10.5 U

ls-,1.2-Dh Croefa 5.26 U
cis- L3-Dichkcropropene 5.26 U
Dibrnmochmgmthanc 5.26 U

Ebylbcrvcem 5.26 U

MN ylcacl Cloide 6.31 U

Sftrn 526 U

Ictrarhlkretthne 5.26 U

traxn.1,2-Uirboroethene 5.26 U
Thlre 5,26 U

tans-1,3-Dic 400rao e 5.26 U)

Trhchkroctlrne 526 U
Viyr, chloridt (D U

Xyicros, totl 5.26 U

Sarrogate: 1,2-DLchior *hrer 4  59 %

sayrogcr fdure-d8 97 %

£v-r:gate: 4-!ronoftworobemene c3%*

2 ug44dry 1 4.009066

526 U1. dry 1 1,009066

5,26 ge dry I LOO9K"&

5.26 f dry 1 L009066

5.26 , g dry I L009066
631 gl, dry I 1,009066

526 Ug1 dry 1 L009066

1526 ug1g dry I 009066

12.6 ugtdr Y I 109066

526 ugkg dry 1 1009066
126 ogvgdry I 1,00966

[2.6 ukig dry 1 1009066

5.24 u/g dry I L009066

631 u .kg dry 1 00091466

5.26 ugkg dry I 1409066
40.5 ulg 'kgy I 1009%6
526 ug~g fry I 1009066

.526 ugkg by I I0096 6

105 uIg dry I L069066

35 u~kg dry I If 390;64
526 ugg ry I 1039066
10.5 ca/kg dry I I009066

5.26 Iigdry 1u00466

526 1g(gdry I L009066

5126 ug gdry I 109066
6.31 ugiz div 1 L00906

5.26 ug gdry I 00066
5 26 u 4&g dry 1 Lu09066

526 ug gdry I 0(09066
5.26 Ugcg dry 1 1.0090966

526 ug gry I 1 090066

5.26 U09g dr 1 U009066

10.5 ig !g dry I 0I 3066

5,26 vgsl dry I 140006

6711,1y L#,A)66
68.140 h,0066
66 122 [009066

091. .6410 OU6<2010 3260B
09/062 10 09062010 82608

fl, fl62410 09"G62010 2608
09,06 2010 093602010 826013

0o).:/o 09,06:2010 8260B

096R'.210 419<( 01 ,'fj4 26011
09%1020 0  09:06:2010 326013

09 I6/2010 094620 10 82601

09106/213 049:16210 426011

09/0/2010 091062010 8260B
09:0 '2040 09/06<010 8260

09,0bW 410 09/W2010 8260B

09062010 09106'2010 82608
09' 6.2010 094362010 8240B

09A/02010 09/06'2010 82601A
046 20 0 09162610 826014

09 062/21 ii 006V2010 1260

09062010 09 ,6,1010 82601

09106i2010 09:062010 82600
091620411 09/06/2010 81260B
09:06I2010 00/2010 82600
09!06/2010 09,06<'10 826013

O9l :2010 0906.2u10 8126CPB
09t:24J10 09/0622010 82601

(30 - 201 09 2010 82600
D49<04 6-"10 09/0612010 82641

09'06/2f10 090612010 8260a
09/062610 09,&0/01 82608
09106.2u10 09,0W20610 826011
09/06:20 09:06.2010 826011

09/062010 09062010 82608
09/0612010 09062010 K6B
09/062010 09:06.2010 82600

69/0612010 09420 10 8-16CIB
09/06/2010 (9106h 10 N26013

09<4412010 (31 062010 260

O9.'4)29) 01 <4311 426
09)0610-1 090d 006 8264 5
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Sample: J1C1D7, VOAs

WC-}Iauftrd, Inc.
'62O Iermi Avenuc

canA WA, 99354

264 Webb 1ot Roatl
xalon, PA 19341

Phone: 610-280-3000
Fax, 610-280-. 141

fuported:
09 /2010 15 20

Project RC.-1 4

Pr9ject Nmber: K2238
Projet Minagur: Jon Kcssncr

SIC)D7
1009009-04REI (Soil)

UwtOs Diltion 11*4d Prenscd Anahtd Method]

lionville Laboratory

Volatile Onaalk Compounds by SW846 82601
1.l,1-Trichlorocthanc 478 U

,.12,2-lTrrachlorot ar 4,78 U

1,l2-Trichluroebane 478 U
, 1-Didlorcchane 4.38 U

1l.ic h r etrne 4-18 U

1.2-flictlxceoane 5.24 U
L2-Dicoroetbene(total) 4.73 U

I ,2-Di hkoprop 4,28 U
2-Bunanone 11.5 U
2-llexanone 11. LIU

4-Mnthyl-2-pentanonc 11.5 U
Acetone 19;1
rknzne 4 78 U
Bromnodidoozrhanc 5.74 U

Bromnfrm 4.78 U
Bro omthac 9.56 U
Carbon Dtuide 478 U

Can Teinchlorlde 4.78 U
Churobcrnr 4,78 U

Chlorocthane 9.56 U
4Cib clttoyM 4.78 11

Chlouarnthane 9,56 U

cis-I,2-Dkch albene 4.78 U2

us-Drthlroproptne 4,78 U
Dibramichloromethanc 4.78 U

Ety nzO 4.78 U
M&thilenc Chluridt 534 U

Syrine 4.78 U

lrahlorhthne 4,78 U
tras-1 ;2-hc8 roeerene 4.8 U

Tolucoc 4.78 U
trAns--D 'It opt pent 438 U
Trjhloroethene 4,8 U
Vinyl chloride 9.56 U
XylcnrA, tcf 478 U
Surrogwee 1,2-DKchtrontkamd4 102 %

Swrgn.e. Tohurne-d8 97 %
Sa.rr e 1-8romolhorobrsene 134 %1
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I Anhyte IUtcit am O0hcr
Rti .
'i'd'

V4g do,
u~kg dryup/kg &y

uglg dry

ugtkg dy
ugdkgdry
LIjiAg di

ug/k' dry
Igrg drY

ug/kg dry
ug'kg dry

ug-fg dry

ug7g dry

up/kcg dry

ugkg dry
ugg dry

ug/kg dry

ugfg by
ug/kg dty
ug/kg dry

uggdry
ug/kg dry

.Vk dry,

'eg/kgiy

ug~gdry

up/kg~y
"48 ry

4.78

4.78
4,78
4.78
438
5374
4.78
4,78
11.5
115
11.5
11.5

4 78

574
4,78
9,56
4.78
478
4.87

956
4-78
9.56
4.71

4.78
4 78
4.78
5.74
4.78

478
4.8
4.78
4.73
4.78
9.56
4.78
63-151

6140

66-122

1009066
L060066

L009066
1009066
1.00' 66

£009066
1.0090066

£009166
L009066

L009066
.009(166

£009066
L009066
£009M6
L009%6

L069066

£009066

L.009066

L009066

L.00906

L1 866

£009066L0Q9('66

1.009066

£0090r66
£1109066
L609066

£009066
L.009066L009066

L009&%6

1AM166
LOM66

L009066

I-WN066

11006
1 AW06

0906/2010
09/OW2010
0906/010

Ot9/!/2010

09,06/2010
6W060/010

'9%010

0906/2010
09062010

09,106/2010

0Wt06,2010
09V 6/2010

09't 62{10

091W612010
091P01401009/06/2010
09/16/2010

09/06/2010
19206/2010

1.94'6 20111

09'06'20a
(99)&'2010
09106P010

0910&2010
09/06/2010
K9'6602010
09'06'2010

09'O6/2010
09:0602010
09/06/2010
09 16/21110
09/06/2010

09, iO2010
O9.*V201r)

09/062010
09/062010
09;062010 0

09:062010
091062010
09106/2011

0906/010
09".2010

09/06/2010
09/0 '2010
09 62010
(190 U2010

09/062010
0942010
09/062010

09/06/010
09.06/2010
09'0&2010

09/0w.2010
091/2010

090 2011)

091062010
(9 02010

09 7601
09' 72010

0910/2010
09i062010
09/06/201
09:06/2010
09.0617010

09/062010
09M6&2010
09/0&12010

t 9/062010

09: ;&2.10

09'0&7010

8260B

9260B
82601

8260B
82608
826013
9260B
8260B
82608
8260B

82608

8260B
8260B
82603
82608
82608
82608
8260B
8260B
82608
82601
8260B
826GB
82601
8260B
82608
82608
82608
82601
82608
82608
8260B
8260B
82608
82603

$2609
8260
$2608
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Sample: J1C1D9, VOAs

264 Wdh Pjol RLd
d Eim,PA 19341

sFL te~ 610-280-3009
Fn 6IO 28#.5O4l

V.''I~~nir ic.Projrct .2154

Mt20 Fwi Aveire P jcz N a: Ki M Rported:

Richland WA, 99354 Pmjec% M ga:a-r oan Kesser i,! 2010 15 :20

JlCD9
1009009"6 (ISr)

d R=& And QVANF= LEui U ras DhA'Wifo Bath Prepsmi A ryd Mabv

Lonville Laboratory

V:Qkild Organicfomp nd by S-W 46 82609
I.1,1-''rkdhlrsrohr 5.52 U 5.52 vg~ Ir LOt.> 6 0020/10 {0(yOIO 52601

i.1,24ctahorociazw 5.52 U 5.52 4ig dry I 1009066 09:0000% 09.06/2010 82603
i.1 rcblomc5e 552 U 5-2 cggdiy 1 1 09066 0,:1 dy210 09062011 82( B
I1 "Y Iro,!,. 552 U 5.52 ugdry I I 69066 O9l '2010 1 ,%Xj2010 826013

U-D~hkodie 152 U 15 -d 1 L.09064 0906i010 09.010 82608
1.24Bchoroctanc 6.62 U 6.62 u4~dry 1 1009066 9 2610 09;06 2010 126 1

1.2-Dichlnror~wtenota 5,52 U 5,52 kg0dry 1 IBOOL66 &9/Q&J31' 09;0612010 8260B
I 41Y I- wp 5.52 U 552 J 1 1.009066 0006±10 0 N00&. 10 82603
.IUnnn 13.2 U 13.2 Igk r 1 009066 .9 010 0100(010 82603

246. 132 U 13.2 U -r I 1 .196 09/060±I10 0906.2010 B260B
4-Aihy1-2-enmone 13.2 U 112 . &gdiy 1 LIO9066 09 2 ilO 090(2010 8260

Ace1o1e 112 J 13.2 kg dry I 0006 09/0'2i 10 0910602010 82601

Banme -5,52 U 5.52 dr Sy I1 . 09/06020 0 09/062010 8260B
Birvmodichmmdlhane 6,62 U 6,62 ugkg dry I 1009 09/0&/20 0 0'I, 2010 82601

13. inuorn 5.52 U 5.32 gigdy 1 L009066 06/2 I9L00 0 0 2609

Esromnahre 11.0 U 11. ug drq 1009066 09/062010 09/06020I0 82401
U. CmM 30611160 5.52 U 52 g dry I 14109066 09/012010 sor*"0 0 826

C rtxs T 1ch Ie 5.52 U 532 rig ar 1 1.009060 09/06/2010 0100642010 .S'609

Chicrobaizce 552 U U5. ug5 "Y 1 100906 09/062010 03 .010 8260B
Chiorth ' 11.0 U 11.0 ug 1dry 1 1009066 09/6/2010 0 22010 8260B
ChimlOrfn 5.52 U 532 9kgdry 1 L109066 096201i 19 6/2010 826,3

Ch1ar'met 1L0 U 11. u kgdrv I 066 W6/2010 03 %2OP. 82603
Iy, .4)1 Iic 11e 5,52 U 5 52 y 1 106 19/0620]0 09106010 826OO

eIl,3ichlv propen 5.S2 U 552 1gd 1 1009066 0960010 09 '2010 8260B
Dibrxaouhkr mehane 5.52 U 552 u60g dry 1 L009066 09/06 010 0 860B

5.52 U 552 u &%00966 391462010 09i2y10 I260B

Mrnhy06c C6k'd 6,62 U 6.62 kg dry I LOO'3066 09/06/2 10 096 2010 82601

Sty 1r 5.52 U 5.52 ugg dy 1 1009046 S096/200 09 46010 82601
Teath~riworneth 5.52 U 532 tglcgd I L066 09K46 10 0920100 526

rrrl,- icrtheac 5.52 U 5.52 uge tdr 1 1.009066 090&20 0 09/O6/2010 8260
1'a hie £852 U 52 ug7,g d I L009066 19/0612010 09 '2010 &2601

irn re1,.-i I ro pnpr 5.52 U 5.52 4% dry 1 1009066 090 010 0 5) 010 82608
Tr' hlthm 5.52 U 5 ag ry 1 £009056 29: . 010 060010 82603

Viny Ichioi 11.0 U 11. uag dry 1 1009066 09/06/2010 0 20210 82600

Ny nc., trtal 5.52 U 5.52 ugig dry I L 96 006 - 10 .9 62010 82603
&:rnrsae: 1,2-DicA1 ccc a 4 34 %63451 L009066 '9. 010 09/6I%2010 32.603

Surrnrrk Thhrnc-d 95% 63440 1. 90 16/2010 0906/010 261.

'iron. : 4-Err' urewa 118 % 66.1222 '6 '.66 00010 0956' 00 82601
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Sample: J1C1FO, VOAs

WC-HUf 1d, 1nn.

2620 F,3i. Avene

Ri1h1 WA, 99354

Prf.je: RC-I1

Proc t N1aimber: K22e
Projec zt N an~gcr: loan Kcssncr

J1(1FO

10(9009-07 (Soil)

Rcpating
IAMitAxnfyt14 csub ad QAhf=

Lion ille Laboratory

Voluitk Ort1CqnjC poonds b S k 4 82601
1 , 1 -DT1ch l -r0IM e 5.3 1 J

1 .2.2-Ttachlcorth anr 531 T

11,2-richrgdanc is ; U

1,1-D Thilor th c 5131 U

1+-0 41w; , thent 5,31 U
12Dichlorofiarw 6-37 U

l,2-Dichloro1theii (Itt) 511 U

5,31 U

2.Rinasionr 12.7 U

2-1cxanone 12. 1 1
ahithy'2-12peTfmcYIx 127 U

Acetpoe 22.9

Berlzwar 5.31 U
Bromodich5 ometbaue 6.37 U

Bromo11ferM 5.31 U

DIaOLhUum 10.6 U
Cwbon Disulfide 5,31 U

Carn T'trachInid 5 31 1
Ch11,wobMnwz 5,31 U

Chtor~oetane 10.6 if

ChI4ororm 5 31 U

Chloromethanc 10,6 U

531 U
cil-1i)orpropx 531 U

5.31 U

Ethyibenzrne 5.31 U
MCthyknc Chloridt 6 37 U
Smyrenc 531 U
Iani-c -chkmetbe e 531 U

Volune 5.31 U
nir 1-lDhowprpe 131 U

Tricborethne 5.31 U

Vinyl chloride 10.6 U
Xyeis, tota1 531 U

'1T - TITIf'Methyle Chloride k8 I, I
Surogte 12-Dkkex dm-d 96 %

Surroate Tinned1912%

511

5 31
5.31
5.31
5.31
6.37

5,31
5.31
12,7

12,7

12.3

5.31
64

10.6
5.31
1.31
531

5.31

10.6
531
531

.31

6.31

5.31
5.31
5 -1

531

5.31
5.31
10-6
531

uVig dIT

ug'kg dryu*1g dry

411k9 by
iig~ dry
gWk dry

ag3fkg dry

U4 'kg dry

igk 8 dri

')3;3g dry

Ug/kg &y

kz kg dry

upAg dry

ug/k diy

-11)

Vig &,Vg/kg dry

ugA. dry

uglfg CITY
Uw~g dry

agk# dly
l4Ag dry

ag~kg dry

ug4g dry

IAgg dry
tlAkg dry

ug11/11 dry
ug/kg dryuglg~ dry,

ugkg dry
in'1g dry

6 140

M, 1 22

009066
L009066

D909066
LO)9W1.

N819%6

L5109066

£009066
£09366

L09066
LO09066

L.009066

L009066

L609066

1(09066
1009066
109066

1009066
L0(9666

L09066

£00966
1009066

L009066

[0439066
LO0966
0009366
LO9066

LO19066lx9)("

.009066
L.04066

L009066

/092066

09A)/2016
09/06/2010
09,1/2611(
09;06i2o 16

'76,201009/,06 2010

091£%662010

0"&3612010
09/06/2010

(OV06/2010
O9136/2010

0906/2010
09/6/201104936/20143

OT056,120 EO

(19106/2010

(9,62010

0906/2010
0953612(10

09.06/2010

W9W3/210
09.06/2010

09.6/20 10
09/,362010

09 2011
09,06/2010

090 62010

49/06/2010

09106/2010

09/06/2010

09(1(632014
109.2011

(0% 20/0

09.0M2u0
/04.211/0

Atatzcd M ,h 4

W(;,I 20I4 8260B

0906?2010 92601

(9.%/2.10 8260B
006/2610 8260B

09/06/2010 826645
(J9;062013 82631

0/06/20 10 8$2668
096i 2010 82608
09&20l0 8260B

o)9/2(HO 82608
V9/(6/2010 826M0

09,f(62010 8260M
1195IN12010 8260B

09 62010 826014

0906/2010 8269B
091/20)0 826103

Oqw2010 82601

09'06/2010 8260B

&9'06/2010 8260B
096//2010 s(26s
T062010 8260B

09.16/2010 8260B09.3J62010 82631

11902lI 82631
090612010 $26013

09:/2010 82601A
*49Q.%62010 826014

09.062010 8260
0,406/2010 82603

(9)6/2010 8.26013
09,06/2010 8260
09.0602010 826013
09/06/2010 8260319/506/2030 82613

O*9W2016 1QO0H
0906:0/0 6198

S061201/3 *,21
(Itxf.., 2(1313
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Sample: JICID5, SVOAs

WCUSI rd. Inc

26,21) Fcrmn Avenre

Richtundl WA, 99354

264 Wrbis Pool H bad
Fxton PA 19341

Phone: 610-380-3000
Fax: 610-280,041

Re porll&
09/1712010 0892

Project RC-154

ProjctNumber; K2288

Project Manager: Joan Kassner

JICID5
1009009-02 (Soil)

Rtk and Quar
Reporng

Uti61 Unin Diktio flab Pyeprred Analezcd Metk~d

Lionville Laboratory

Semivolatile Orranik Compounds by SW846 8270C
144-TrichlooTcnrar 348 11 348
12-Dichorobcn , 348 U 348
I..;D clorobenzcnr 348 U 348

1,4-Dichloroleoen e 344 U 348
24.5-Trichhrrophennl 348 U 348
2,4,6-iddohropanot

2,4-Dialoophmnol
2,4-Dihrr-lnphenAl

2,4Dinitwphmot
2A-Dilitrotaluen
2.-Diritortoluenc

2-loronaphtbaleue

2-Chlorophrnol

2Nleaylaphtharden

2-Medrylphaao)
2-Nitroand in

2-Nitroprcool

3,3' -1Y hoobnazidiue
3-NiwuroazMline

4,6-Dinitm-2-mrhyplphol

4- romophcnyl PhenyI EtheTr
4-Ch)orc3-medhylpharol

4-C tranire

4 .1.rlorcnyl Phmy 1 Edier

3- and-or 4-Methy -mol

4-Nitroirraiine

-Mitrophoo

Acenaphtbe

AccaphLhykone

Anehraene

ZOraJ pyrctr

Blranb] fluoranthene

BenzogUa pedralne
Benro[k) fluoranthec

i9(2-ddoretboxy rethae
Bis2-cbloroethyl) ethet

Bis(2-clloronisopropyl) cther
Bis(2-CdrYhxlA) pthalate

348 U
348 U
348 U

1740 U

34$ U
348 U

348 U
348 U
348 U
348 U

1740 U

348 U
697 U

1740 U

348 U

348 U

348 U
348 U

348 U
348 Ur

1740 U

1740 U

348 U

348 U

348 U

348 U

348 U

3-148 U

348 U

348 U

348 U
348 U
343 V

348 U

348
348

348

1740
348

348

348
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O9/l 02010

09/10/2010
09/10)2010
09/ 10'2010
09/104010
09/10/2010
0911 0/2%110
09/ 10/20 10
09/10/2010

09/u /20

09/10/2010
09/1 012010

09/10/2010

09/10/2010
09/10/2010

o 'zooo0
09.il0t20 0
09/10/000
09/10/2010
09/102010

09/10/2010

09/11)/2010

09/1 0/2010

09/1102010

09/10/2010

9902010
09i0/010
09/l0/20i0
09/102010
09>!200
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WCH-431
Rev. 0

Sample: J1C1D9, SVOAs

R Fie i Avenre

Rin ltd WA, 99354

Projc : R(-154

'(4 1 t nitt 92284

P rjctt etgen: Jon 'eanor

!64 Webb Pil Road
Etron. PA 19341

Phone: 610-20-300
Pax: 610-280-1041

Rq/t1 2
0A !7, "10 C 9:2

1019009-06 (Sof1)

RepLIr aeg
lint Urirs fliaia Btch Ppared Analyzed MCOSed

Ljonville Laboralory

Seanoi latie Otganic Compounds y;%W146 8270(C
1 2,4-Trkiroba 35iII S

ta-x horbtnne 35c. U

S3-Di rsb.ne 350 u
IA-Dclotbar 350 U

.4A6-TFrichior 1hecd 350 U

14-0i- Irph nl 350 U
2.4-Dimechylpherad 350 U

,4-Dim pt 11750 U

2,6-Dirdwroto toe 350 U5

2'ML no alen .350 U

7-Cu epnl 350 U
2. 1 aylnap tre 350 U

2-c yp' 350 U

cMrain 1750 UI

2-Ni rophenol 350 U

3,3'-Lchlorrbcnnidiie 099 U
3-Nitmaniline 1750 U3

4. Dinitrcr2-mcthylp. el 350 13
43 Bstphenyi P1:5y1 1/Tha 35 U

4-C: Irn-3-mi hylphenil 350 1)

4-Ch kraaiht 35 13
4-C'bkrophenytPhmylEtber 350 U
3- ad I 4-Merbylphenol 350 U

4-liid e 1750 U3

4-Nirophern 175
Acepnthr 35. U

A cenepbh:yene 350 U1

A nthrac cn 350 U

Bezaofamtpyene 351) U

liothi loran hmc 350 U

10c gm Ld]perylene 350 U5

Bent :.)lluoean .me 350 U3

0 g2- Ion lxy) mclhane 35 U

tBis(2-cbEior '4he 350 13

Si2(.chbrrn mpopyletber 350 U

101(2-ehylnyP) phdsalate 350 U

350
350

350
3i0
350
350
350

1750
350
350
350

350
350
350
1750
350
699
1750
350
350
350
350
350
350
1750
1750
350
350
350
350
350
350
350
350
350
350
350
350

ggdry'1:8E Jlr

uglkg dry

ug/kg dry

ug k dry
v% dry

uf dry
ugtkg dry

UIR dry
T g, dry

Ig d'ry

ugl dry
gES dry,

14 &r)

rig dry
ug dry

409g dry

oTg dry

ugt dry

1" dry

oggdty

1g dry
oI' dry
u5g&ay

kgkg dry
nIgdry

ug~g dry

'g dry

ug~cg dry
iwkg dry

gig dry

LO09037 09. 13/2010 09)&i'2010 5770
S09037 09103/2010 090002010 8270C

I P09037 -P032030 090002010 127SC
L009037 09103?2030 09'0812010 8270C
1009037 09.93/2010 09108/2030 8.21(C
1)0K9037 003 2 10 0920812010 827AC
1I09037 C03/2010 719 ilU010 8270C

L009(0137 09032010 098081210 1270C
L0094)31 09 032010 &918/2)10 8270C

L00 37 09 2010 082010 8r5
L009037 090 /2 30 09 82010 827C

L009037 0923 :130 090812010 827C
1009037 09.22010 09908 01 3270C

09037 09 /2010 2010 12i7C

L009037 04; 3201 09.812011 8270C
L0030 7 09:032110 09'0,010 270C
1009037 f9"320 0408,2010 8270(C
L009037 0903,2010 09X8... 10 8270(C
l009037 09/032 0 09X82010 27C

LOtM37 09A03/2010 SCalD C

1009037 (93/2010 0908I2010 170C
L009037 09/0312010 0990872 30 8270C
1109037 09/03/2010 09' e 20 V - C

009937 09P 37 '-I 0903l2 0 8270C,
I0 '9037 094/37010 0991/2 30 $2N7K
L009037 0 ,2t10 09$220C0 270C

1009037 09/ 3. 10 09.9812 10 8..70C
L00903 09/032010 09 8I f 10 8270C

1)09037 0900372010 0 :I82010 8270
10J09037 09403/2010 09 812k 10 8270C7
1009037 09/03/P0lO 09982010 870C
1009037 09500/2010 09 082010 8270(C
1009037 09,037 010 050 821.. 8270C7
10091137 04037 010 0982010 5270
1009031 09.0312010 09: 002 10 827

Ut, 037 09/0312010 09.900..210 8270
1 09037 09/034203 09/20 8270.
1009 37 09/037 0 0 09, s2110 $270'
1009037 09/03/2 10 09. (2110 827 C
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WCH-431
Rev. 0

Sample: J1C1FO, SVOAs

7 r AI ne

264 W tb Pr4 Road
Extn, 1A 19341

rhunt: 610-280-3090
Fax:6102803041

Re L09 :
09/ 1-200 09:29

1r(0 R-154

I'm - Nuwnh KLSx
2 rcl Mrnae Joe Luisz

J141F0

1009009-07 (Soil)

Un hlurar Itc Pr pared Aayzcd Mchod

SctivoiaIilc Orsianic Compounds by SW846 821C
LI2TIChkIobenzene 351 U
1,2-Dichmnber 358 U

1,>-Dchkrobaizere 251 U
12-rhlorohnzcne 358 U

2,4,5-Tdhk oo ol 358 U

\A6-Tdtlorophe 1 358 U

rod 358 U
2,4-Disnctbylphcrrol 358 U

2A-Dinboropnoo 1790 U

2,4-Thiniroz lue 358 U

2,6-Dial ti rar 35$ U
2-Chloronapkthden-e 358 UC

2-Chrophnol 358 U
2-f thy -aphchac 358 U
2-Merbylp 1 358 U

itro ilne 1790 U
!- i Rophlnr 358 U
23',-Dichkrobrennd!ne 715 U
3-zrumrr 1790 U

41 Ul. T)l <A .58 U
-Bromophl 14e yiEthw 358 U

4-thlomo-3-rncdylpbard358 U
4-Chlhr nialn 358 U

4-Oriorvbrnyl Pheny EFther 358 U
13 /o 4-Mclrypbenol 358 U

4 N iit~re 1790 U
4Nophurl 1790 U

Aroraph c358 U
Ac, apthytac 35 U1

358 U

B rx~aaatun -c35$ U
BIln[a) PysnCe 358 U
cnzoLbj teraroherr 358 'U

cnm. h | ,rslene 358 U
Ben ~k1 ( Ion thryic 3511 (2

B os. ) l ewtba: 358 U

Bit-' erty).pth er 358 U

358

351
358
358
358
358

1790
358
35$
358
358
353

3£8
1790
358
715
1790
358
358
358
358
358
358
1790
1790
358
358
358
3$$
358
358
358
358

358
358
358

4142&y I1 L009037

rIkgdy :109937
tglgdry I 1009037

ug kg 1 ry I 1009137
uI dry I 109037

11L I LI W937
urg/kg dry I L009037

upgy 1 U937

g,171 1 100903
gkgdry I L009037

ug&g dry I L00903 7
gZ dry I 11309037

-~ Iy 12L009037
gg &y I L009037

1g1k dry I 1000-7
'1211e 1y 1 L4)9037

'14 & 1 12009037
usggd 1 1009037

i-g dry 1 12009037
u gdry 1 1l009037

Itg Iry t ,'09037
ig y I 1i009037

o eg. &y 1 009037
cg/g Iy I 12 -

tgkgdry 1 Lo"1 37
agig dy 1 12009057

qr'-g dry 1 L009037
a g dry 1 14X9037
lrgig dry 1 1209037
I]g'kg dry I -009037
ug/kg I 1 009037

oig E: 1 1009037-
Tg(Hy I -009037

rig/g dry I 1.00907
ugrg dry 1 £ 937

rag/kg & 1 12009037
uggdy I 1009037

- g/g dry 1 1200903,

090,3/2010 09/11/20 0 8270C
0932A l 09/11/2010 1270C2
09/03/2010 09/11/2010 82730C
09/03:2010 09/11/2010 8270C2
094)3/2010 09/1I/2010 1270(C
091/24110 09/11/2010 8270C

@9l03/2010 09112010 i270C
09/03j301 09/11,7010 820

09/032010 09.01202 18270C
09/03/2010 09 11 P010 11270C(
09/03/2010 091112010 827C
09/ 312010 0911<2010 8270C2
39/03/2 10 09/1122010 1127C
0910312010 09/11/2010 11270C2
09/03/2010 09/1112010 8270C2
09/03/2010 09/11120 8 27C

091/030 09/11/2010 8270
09/03/2010 0911/12010 t27C

09/ 112010
09112010
09/11/2010
09/11/2010
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0*11/00
09/11: 0 0
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09/11:2010
09/11/2 10
19 11/2010

09' 1/2010

82730
8270C

8270C

,K270C,
8270C
&2702

8270C2
8270C
$270C2
8270(C

827
827)C
8270C
8270C
8270C
8270C
8270C$27C
82702
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WCH-431
Rev. 0

Sample: JIC1D5 - J1C1D7, PCBs

264 Welsh Pool Road
Elton, PA 19341

Phon: 610-28043000
Pat: 610-20-3041

WC-ilanford, It
2620 Fermi Avenue
Rirtahnd WA, 99354

Poect: RC-154
Project Number K2288

PrOjeti MAeUaer: Jon KMSnCr

JICID5
1009 -02 (Soil)

RCponrra
Analyk 1eitnadQalific Lmit UrV 0/ho/n Bab Prqnead Anmyzed Mr *r

Lionville Laboratory

PolyehInriated HiohenoIs !. 5W846 02
Awcdw 1016
Aroclor 1221
Aroaor 1232
Armac/r 1242
Aroclr 1245
Amor 1254
Awrw 1260
Surrogate: fkc ch/o rny't
Srrogar Te;a, /OrloflfO-

13-9
1.9

11.9
13,9
13.9

119%
138%

U
U
U
U
(3
U
U

11.9
13.9
13.9
t19
119
13.9
13.9
43-144
52-141

ugkg dry
ugig dry
ag/kg dry

otgk dry
u-,g dry
un/k dry

L+00904

1+009049
L009049
LO9049
L009049

L+009049

1009049
L00149
£1309049

0*/06/2010
09/06201(1
09/06120)0
09/6r2010
0/62010
09/06/2010
0*06/2010
094)g019
09VW2010

09/10/2010
09/1W2010
09/1V20101
09/10/2010
09/10t2010
09/10.2010
09/10/2010

091M20010
0.9.I2010

8012
8082
8092
8082
8082
8082
8032

8082
6082

J1CID6
1009009-03 (Sol)

Analyte ReuitnadQtdrfer Limit Uniti Diknioo Ber~t PNepind Anaivmed Method

Lionvie Laboratory

Polvcblorlnsted Riohrnts by SW846 8082
AoClrIl t016137 U 137 uwkg dry I L+09049 09/062010 09/1W2010 8012
Aoor 1221 131 U 13.7 ugfk dry 1 1109049 0930612010 09/162010 8082
Arodt 1232 137 U 137 ug&g dry 1 1+009049 09/0&2010 0/10/2010 8082
Arcadr 1242 13.7 U 13.7 ugrg dry 1 LO09049 09/02010 09/10/2010 &032
Amcdor 1242 13,7 U 13.7 us/kdry 1 L+09049 09/062010 09/12010 3082
Argo/or 1254 13.7 U 131 ugIgdy 1+009049 09/06/2010 09/162010 8082
Arolor 1260 131 U 13. ug6gdIy 1 1009049 09106/2010 09/102010 8032
Surogate: De.ac rabpbat 81 %4 43-144 L009049 09/26,010 091)2010 8082
Suragawe: 7trth! wrr mxeyne 109 % 52141 L009049 W06210 09I/62010 8082

JMC107
100900904 (Soil)

A tnir ltiu udwkt Bath Ptpaed Analyzed Method

LionviMe laboratory

P1olbchlorinated Hiphenyls by V3W46 3032
Arockor 1016
Aroclor 1221
Amckir 1232
Arucotr 1242

Aroclor 124
Aroer 124
Aroae1260

Srcroga/e: Decach/a phrny1

Surrogate: Tri l tracexo-,ngrne

13.9 U
119 6
139 U
13,9 U
13.9 U
38.9
1,56 J

124 %
1S$ 5

13.9
13.9
139
119
13,9
139

119

43-144
31-141

ug/g dry
ug/gfdry
ugfg dry
agkg dry
ug/kg dry

ugfg dry
ug/kg dry

1

I

1009049

L009049
LO0O949L009049
LO09(49

1009049
LOO99

09062010
09/062010
09/06"2010

09/t2010
09/062010
09/0120(0
09/06/2010

tOO9049 09062010

109049 09.061200

0W10/2010
0910/2010
09/10/2010
09/10/2010
09/12010
09/162010

09/102010

09/0a2010
0911&2010

8082
082

8082
082

8032
80M2
3082

8082
Mg2
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WCH-431
Rev. 0

Sample: JICID8-JCIFO, PCBs

ic-

264 Webh Pool Road
Exto,1PA 19341

Phnne: 610-280-3000
Fax: 610-290-3041

WC-Haftrd, hc.
2620 Fcrri Avenue

Richlad WA, %9354

Ptject: RC-134
Project Ntumbt K2288

Project M.nriger: loan Kcsrncr

Ji1CIDs

1009009-05 (Soil)

IAnA-ye Rcsuh ani Qotkcr t'itil Units Dfltvo Batch Preparmd ANnaz Mkthod

Lioni ilte Laboratory

Polyclorinated Bihbeovis by SW846 8082
Aroclor 1016 13.9 Uf 13.9 ug/kg dry 1 009049 09,46/2010 09/10t2010 8082
Aroclor 1221 139 U 13.9 ugNg dry I 1009049 09,%62010 09/10/2010 8092
Awckr 1232 13.9 U 13.9 uglkg dry I 1009049 09/06/2010 09/102010 8092
Aroctor 1242 119 U 13.9 ug/kg day 1 1409049 09/06/2010 09/10/2010 8082
Arvclor 1248 13.9 U 13,9 ug/kg dry 1 1009049 09/06/2010 09/1&'2010 8082
Amclor 1254 13.9 U 13.9 ugg dry 1 L009049 09106/2010 09/1(2010 8082
Arclor 1260 13,9 U 119 ugAkg dry 1 .009049 19/06/2010 09/102010 8082
Svrrogate: DecackkoNphwn 107 % 43-144 L009049 090692010 09/1:2010 8082
Surrogae;Te1achlrone 4nt I30% 52-41 -09049 09&2010 09/1012010 8082

J1C1D9
1009009-06 (Sofl)

Reporfing
Anale kcsfAll Ed Qtawifier Limit Unim D~i xtion BAAc Ptrftrnd Andlytd Method

Lionville Laboratory

Polychlorinated ipheIyls by SW846 8092
Amelor 1016
Aarclor 1221
Azoclor 1232
Arocor 1242
Amelor 1248
Aruclor 1254
Aroclor 1260

Surogawe: D accratphan
Sroate; Tehacbhwo-mno-xkne

110
13.0
13.0
13.0
13-0
13.0

13.0
124%
135%

U
U
U
UL
U

V
U

130

13.0
13-0
13-0
13.0
13.0

13.0

ag/kg dry
ug/kg dry
Ug/kg dry
ugAg dry
uwkg dry
ig~kg dry
ugig dry

I

43-144
52-141

J1C1FO
1009009-07 (Soil)

LOO9049
L009049

1009049

L009049
L009049

A09049
L009049

LO09049
11309049

09062010

096*2010
09/06/2010

09/06/2010
09/6/2010
09/06/2010
09/062010

09/10/2010
09/10/2010
09/10/2010
09/10/2010
09/10/2010
09/10/2010
09110/2010

09/0V6'10 09/1020I10
09/012010 09/1J&2010

8082
8082

8082
8082
8082
8082
8082
8082
8082

RIIoina
Analyte Rsuft and Qualdir Umit Ulits Dilitirn 8*t* Prepared Anayed Mtaod

Lionvile Laboratory

Polychlorinated IIphenyls by SW846 8082
Arnckw 1016

Armlor 1221

Amcirr 1232
Amclot 1242
Arucdor 1248

Aroclor 1254
Arclor 1260

Snorogate. Decdtrobtphey
Surrogare: Thrrachko-rtosylene

14.3 U
143 U
143 U

143 U
14.3 U
14.3 U
14.3 U

98%
110%

143 ag/g dry
14.3 ag/g dry
14.3 Ugw dry
14.3 ogikg dry

143 ag/kg dry
14.3 ug&g dry

14.3 Ug/kg dry

43-144
52-141

I
1,009049

L009049

L009049
1009049
L.009049
L009049

L009049

9/06W2010

09/062010
09/06/2010
09/062010
09/02010
09/062010
09/06/2010

09,10/2010
09/10/2010
09/1001010
09/10:2010

09/10/2010

00/1012010
09/10/2010

I009049 l0262010 094'20/0
10O9049 09&062010 09/1&010

8082

8082
8082
8082

8082
8082
8082
80W2
8082
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Sample: J1C1D5, Metals

264 Welsh Pool Road
Fiton, PA 19341

Phone: 610-z84O8l
FaK: 61 O280,404 l

WC-ianford. frl.

2620 Icni Avente
Richhud WA. 99354

Project R C-154

Pjrct Nwnb'r K2288
Prajed Nmansgarm kaeQner

JIC1J5
1009009-02 (Soil)

TPot Iii dii R i P1 qAIJLA Avalyit MvlW4

Lionville Laboratory

Mietals InSW846 6_00_0/7060 series
Aluminum

Antiimtny

Arsemic

arium

Heryllium

baron

Cadmium

Calcium

Chromim

Cobalt

Copper

fro"

Lad
MagnReium

Manganese

Molybdenum
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Sample: JIC1D5 - JIC1D6, Wet Chemistry

-r
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Lionville Laboratory

Re'.t AtQO Firj 14)) 1 Uni Dditim t Prej Analyzed Mvemil

31 C:D5 (1 0409M)9-02) Sell

%So0lds

Bromide

Clorids

Yliuride

Nitrate

NiideN
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09/i 6/2610
09162010

(011V2010

9/192010

096 £D/2010

09/1*2010

03/2010
6907/2016

090(3/2610
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Sample: JIC1D7 - JIC1D8, Wet Chemistry

264 WtjIIII Pow) Road
Eston,PA 1341
nAt; 610-% 13
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Vet Chemistry

lionvilk Laboratory
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%Solids
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Chloride
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Sample: JICID9 - JICOCO, Wet Chemistry
- ... 1

4' 4,
41 . .
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Lionville Laboratory
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Sample: J1C1D5 - JIC1D7, Petroleum Hydrocarbons
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618-10-20 Test Pit Asbestos
Sample: JIC1J6 - J1C1K1, Radionuclides

TA Richland
Asbestos PLM

Araly- D. Ply SOP lrntormatiou Mftod Batch 4 245383,2
Analyst Signatoe PL-ASS-002 NIOSH 9002 ODsG4 MA01116
Date: Z 1I Revooitn2

SaVile Descp iic

IS Visla Fibors

Analysis information
C LSDO6GAA LGDN1AA L6D6T1AA

Macros"qpleanminaion

so

YV
Siar bar

Is

Y

PLM

soil

Y'
dark broa

0
knalysis

L6D7AIAA
dl Cria

;oI

Y
dak bro-na

soi

0
Asbeatiform Minerals

I I ND ND ND ND ND
ND ND ND ND ND

CSsoidlite__ _ ND ND I ND _ ND
%Tremne ND ND ND ND
ISActsollta ND ND ND ND
%AthopyitI ND ND ND ND

ICbatalose ND ND
%ass Fibas - D ND

AOtheribtrs I ND ND
LNnro I 100 [ 100 1 100

Comment:

ND

Materials
ND ND ND
ND ND ND
ND ND ND

Note: 'ND stands for 'Ncno D'toctsd "TRA stands for "'<%'

Analyat D,. ISOP Information
M Analyst Signature: RL-ASa-O02

o Iate: 0 Pson t
Am

z .. pMJD L6D421AA L5C1A
0 ClientlID JK I it i I '7'

cample Dosamiptaon

Y
dark brown I dark Ur

0

TA Richland

Asbestos PLM

Method Sarah # 245383
NMSH 9002 sDr. MAW1116

alysis kformation
L6DSJAA

sai soil

Y Y

PLM Analys
Asbeinfifrmn Minerals

%Chrysotyle ND ND ND
%AMR!t, ND_ ND N
%Crocidclita ND NDF ND
%Tramolita ND ND ND

%AtidieNO ND ND
% Anih, hyyhte NO ND ND
% Tolial Asbestos NO N ND

- - -Other Malarial&
%Ce ,Ulosa NO ND I TA

%Glgeq!AmrtN NO ND
%Otherfibmr ND NO TRA
%N -fro 100 100 | 10
Comments:

ci

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

IND ND
ND ND

TRA ND
100 100

Note: 'ND' slands for 'None Drtsaf. 'IRA stands for '%"
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LABORATORY DATA RESULTS

SAMPLE OF SOIL NEAR URANIUM DRUM IC-001
(J1COX6)
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Radionuclide Results
Sample: JICOX6, Radionuclides

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP X2204

J.C0X6

DATA SHEET

SDG 7094 Client/Case no Hanford SG K2206
Contact N. Joseph Verville Contract No. S00W235A00

Lab sample id S008176-01 Client sample id JZCOX6
Dept sample id 7094-001 Location/Matrix 618-10-1 Leaking Drum SOLID

Received 08/20/10 Collected/Weight 08/17/10 1lS1 1337 q
% solids 93.2 Custody/SAF No RC-154-023 RC-154

RESULT 2a ERR MDA RDL QUALI-

ANALYTK CAS NO pCi/g (COUNT) pCi/g pci/g PIERS TEST

Gross Alpha 12587-46-1 28.2 6.4 2.98 10.0 93A

Gross Beta 12587-47-2 42.5 5,3 5,09 15.0 93B

Potassium 40 13966-00-2 12.2 0.51 0.198 GAM

Cobalt 60 10198-40-0 U 0.023 0.050 U GAM

Cesium 137 10045-97-3 0.081 0,022 0.025 0.100 GAM

Radium 226 13982-63-3 0.348 0.047 0.049 0.100 GAM

Radium 228 15262-20-1 0.616 0.10 0.107 0.200 GAM

Europium 152 14683-23-9 U 0.058 0.100 U GAM
Europium 154 15585-10-1 U 0.082 0.100 U GAM

Europium 155 14391-16-3 U 0.092 0.100 U GAM

Thorium 228 14274-82-9 0.548 0.030 0.029 GAM

Thorium 232 TH-232 0.616 0.10 0.107 GAM

Uranium 235 15117-96-1 U 0,634 U GAM

Uranium 238 U-238 U 35.2 U GAM
Americium 241 14596-10-2 U 0.183 U GAM

618-0 & 618-11 Field Remediation - Soil In-Process

DATA SHEETS
Page 1

SUNMARY DATA SECTION

Page 10
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Lab id EBRLNE
Protocol Hantord
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 09/15/10
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Gamma Energy/Spectrum Analysis (GEA) Results
Sample: JICOX6, GEA

811812010 12725:55PM Page I (if 4

Analysis Report for RCF25294

J1C0XS SAF-RC-154 FF2V618- 10-1 Leaking Drum in 8 -12 #618-1067

GAMMA SPECTRUM ANALYSIS
Sample identification
Sample Description
Sample Type

Sample Size
Facilty

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

RCF25294
J1COX6 SAF-RC-154 FF2/618-10-1 Leaking Drum in 8 -12 #618-1067
50g pillbox

4.600E+01 grams
Default

:8/1712010 11:18:00AM
:8/18/2010 11:25:41AM

50 Gram Pill fox
RCT
PGTWHITE
50 ml Pill Box
36000 seconds
3600,5 seconds

0,01 %

:3.00
:40 - 4096

40 - 4096
1 000 keV

3/10/2010
:3/12/2010

PGTWHITE 50ml PS 031210 EffCal SN80398-238

5529

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

40
FB- 212
RA-22 6d
TH-232d

X U-235

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

0.985
0.711
0.673
0.429
0.549

4.25E+01
1.O53E+00
-7. 662-01
4.142-Ol

3. 03E+0
1.87E-01

S. 86E-a1
1.7/8E-01
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Chemical Analytical Results
Sample: J1COX6, TCLP VOAs

264 Wedh Pool Road
Exton, PA 19341

Phone: 610-20-3000
Fn: 610-280-3041

W144 i - ekq II, Project: RC-154

20 Y!-m w ; w Project Numbmr K220$ Reporled-
I!l r J 9 rojiecl Mwlago': Jown KCSsTwr 08"31 "2010 11:34

JICX6
1008148-01 (Soil)

oR :i Re an d Qt.lifcr Rctnio I Innso Dful er, afid hqXtd AM.Icyed \le-

Lionville Laboratory

TCLP Volsides by SW846 1311/8260B
Vi yI c'hl- u0 05 U 0.05 I 5 A08321 0W-26/2010 08 262010 826013
1,1 -Dichkc&, n 0
2-1 L MTOE 0
C:hloirilhrm 1

Cwkbon 1etrachloride 0
iBenzwre U

'- 2-1Jirhlkronhare S
Trichlomroec 0
UT tlreR ene 0

Chorobenzene 0
5 rgat: .12-Div / ore anv-d4 &

Srcrroga':ThluenedS
&.rrQga;e 4-Br'mollharo, enaen. S

.02 1U

.05 11
.02 U
'.02 U

'02 U

.02 U
).02 U0

J)2 U
.02 U

0.02

0,05
002
0.02

0,02
0.02
0-02
0.02
0.02
64-140
7f)-)30
81-415

mg-t

In'!" -

mni,

5 L008321
1-LK)8321

5 .008321

1008321
5 11)08321
S x008321
5 0008321
5 1.0083.1

S L008321L1 '1 

L008321

0&'A6 2010
0826/2010
08 6 t010

08262010

08/26/2010
08/262010
01026/2010
08(26/2010
0)026/2010
01262010

0S'26 20i0

08 26 2010

08 26/2010

08 26/24)1008/26/2010

14826/2010

08/26/2010
08/26 20)0

Cr'6 '5010

05 6 010
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826011
8260H,
8260B
82601B

826) ii
826013
826013
8260,
8260
<?6011

826011
8201
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Sample: JICOX6, SVOAs
264 Welsh Pool Road

f-xton, PA 19341
honnt: 610-280-300

Fax: 610-280-3041

WC-I Iwfr Inc Project RC-151

2620 Fmi Aven-. Project Number: K2206 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 09/08(2010 15:21

31COX6
1008148-01 (Soil)

Foporting
aicRemu and QuAlirier Units Dilution Bia Pnpared Ana1lyred Method

Lionville Laboratory

Senaholatile Organic Compounds by SW846 8270C
I ,2,4-Trchlor renc 352 U 352 ugIg dry 1 108253 08-242010 09/03/2010 8270C

1.2-Dicbiorobcnrcnc 352 U I35 ugg dry 1 1008253 OR124/2010 09103/2010 8270C

1,3-1Diclorobenz ne 352 U 352 IWLg dry 1 OK253 08124/2010 0903/20110 8270C

1.4-Dichkorobennene 352 U 352 ug&g dry I LO08253 08(24/2010 09/032010 8270C

2.4,5-Trichlorophcnol 352 U7 352 ug&g dry 1 L008253 08/24/2010 0903/2010 8270C

24,6-richlrophenl 352 U 352 ug/kg dry 1 1008253 08242010 09(032010 8270C

2.4-Dichleropbcnol 352 U 352 ug/g dry 1 1008253 0824/2010 0903/2010 8270C

2.4.Dimcthylphenol 352 U 352 ug/kgdry 1 L1008253 0& 24/2010 09/03,2010 82710C

2,4-1,itrophcnol 1760 U 1760 ugg dry 1 1008253 0824^2010 09(03/2010 8270C

2.4-1inirololuenc 352 U 352 g/kg dry 1 L008253 0124/2010 09/032010 8270C

2. 1inrotnluene 352 U 352 j/kg dry I 1008253 08;24/2010 09/03/2010 8270C

2-Chloronapbhuhlerr 352 1 352 ug/kg dry 1 1008253 08/242010 09,03/2010 8270C
2-Chlorophennl 352 U7 352 ugg dry 1 1,08253 (1024 2010 09/03(2010 8270C

2-\erhrInapbthalere 352 U 352 uigk dry 1 1018253 08124/2010 09:0320 10 827(C

2-Merhvlphennl 352 U 352 uL/kgdry 1 1008253 01/242010 09/03(2010 8270C
2Ntoam ne 1760 U 1760 1glkgdry 1 1008253 0W24/2010 09 )3/2010 8270C

2-Nhrophenol 352 U 352 u/g dry 1 1.008253 0&0242010 0903(2010 8270C
3,3'-DicIlorobc idine 703 17 703 ug/kg dry I 1008253 0M/24/2010 09113/2010 8270C

3Vitroaniline 1760 U 1760 1/kg dry 1 Ls00825 09/24/2010 090!/2010 8270C

4,6-D1i ro-2-ethlpbenol 352 U 352 up/kg dry I L008253 08(24/2010 09331 2010 82701

4-3ronmphcnyl Phenyl E11er 352 U 352 u itg dry I 1008253 08/242010 09.I3o32010 8270C

4&h*oro-3-nethyIpheno1 352 U 352 1/kg dry 1 .008253 0&24'2010 09,03/2010 8270C
4-Chilornanilcne 352 U 352 ugkg dry I £008253 0824/200 09/032030 8270C

4-Chlorophruyl Pheni Ether 352 U 352 Jg/kg dry 1 1,08253 08 242010 0913)3/2010 8270(C

3- and'or 4-Nlnhylphnol 352 U 352 up/kg dry 1 [008253 0124/2010 09103/2010 8270C

4-Nitrcsarlinc 1760 U 1760 up/kg dry 1 1008253 01024/2010 09/032010 8270C

4-Nitrophenol 1760 U 1760 u/kg dry I L108253 01024(2010 09/03(2010 8270C

Accapbthenr 352 U 352 up/kg dry '11008253 0&G4/20I0 09/03(2010 8270C
AcmIaphthy nc 352 U) 352 ug/kg dry I 1008253 08(242010 0903/2010 8270C

Anthraccoc 352 U 352 up/kg 0ry 1 3008253 0124/200 0903/2010 8270C
IBcn~ajantbr~uzoc 352 U 352 u/kg dry 1 1.08253 01/24/2010 09/03(2010 8271C

Bcnzoja] pDrecn 352 U 352 u/kgdry 1 1.008253 0S24'2010 0903/2010 8270£
Ilcozolbi iluorthene 352 U 352 ug/kg d(y 1 1008253 01024(2010 0903/2010 8270C

Ienz sl ~percue 352 U 352 up/kg dry 1 L008253 08/24/2010 09(03/2010 8270£
lonrokIluornnthe 352 U 352 ug/kgdry I l 008253 08/24/2010 09/03/201) 8270C

Bis2-chlorocY)) uiethane 352 U 352 up'kg dry 1 1008253 01024/2010 09(03/2010 8270£
BuyZ-chlorocchyl) ether 352 1U 352 ugL dry I £008253 08/242010 09/03/2010 8270(

Bi2-chloromprpyl) nher 352 11 352 upgi d 1 1008253 0 024t2010 09/03/2010 8270C
1(2 hyl i) phflthem 3S2 U 352 ug/kgdry I 1.00253 08124(2010 09/03/2010 8270C

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Sample: JICOX6, SVOAs

264 Wclsh Pool Road
SExton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Richlandk WAl 90354 Pir"jc Mai e J-JaKessner 09;'08/2010 15:21

J1COX6
100814801 (Soil)

kepostiog

Anrye Result and (ualffia [rit Units Diluir Ikrh hparod Analyzed Nethod

Lionville Laboratory

Sewivolatile Organic Compounds by SW846 8270C
Buyl Beuzyl P1hthalate 352 U 352 urg/k dry I LW08253 08:24Y2010 09/03/2010 8270C
Caraarolc 352 U 352 ugtg dry 1 L008253 08124-2010 09433/2010 8270C
Chene 352 U 352 uig/kg dry I l008253 08/2412010 09/03 2010 827C
Drbenzj~hjanthraere 352 U 352 ag/kg dry I L008253 08/24/2010 09/03/2010 827C
Dibervcfara 352 U 352 kglk dr I [008253 824/2010 09 03/2010 8270C"
Dierhyl Phitalae 352 U 352 uo/ku dry 1 1008253 08242010 09/032010 8270
Jirnelhl Phlhalate 352 11 352 ug/kg dry I [008253 08/24/2010 09/0312010 8270C
Die4-bow'l Phehalate 352 11 352 Urg/kg dy I [008253 0824/2010 0903/2090 8270C
Drnoctyl 'hlhalne 352 U 352 ugeg dry I [008253 0124/2010 09/03/2010 827C
Ilunranrhrce 352 U 352 ug/kg dry 1 [O08253 2 24/2010 09.032010 8270C
Flucirene 352 U 352 ug/g dry I [008253 0812412010 09/03/2010 8270C
lexachlorobeiuene 352 U 352 ugig drV I [008253 08/24/2010 09/03/2010 827:C
ITOxIh rgobutadicuc 352 352 g/kg dry I L008253 08/24/2010 09/03/2010 8270C
Hxarhlorocyclopentadicne 352 U 352 4g/kg dry 1 188253 08124/2010 09.13/2010 8270C
lexrcl]lrroatlhe 352 U 352 Tg/ku dry I 1008253 08/24/2010 09*03 2010 8278C

Indreijl,2,3-cdjpyrene 352 U 352 ugkg dry 1 1008253 08'24/2010 090312010 8270C
Isophoronc 352 U 352 rg/kg dry I L008253 0824,2010 09/03/2010 8271C
Naphthalcne 352 U 352 rg/g dry 1 1.008253 08,24,2010 09 0312010 8270C
Nitroberzene 352 1 352 92gg dry 1 1108253 08121/20l0 0903.2010 8270C
N-Ntrosodi--prnpylamine 352 U 352 ag/kg dry 1 108253 0W24/2010 09/03/2010 8270C
N-Nitrosodiphenylmnine 352 U 352 rg/g dry 1 -008253 08/21/2010 0903/2010 8270C
Pcntachlorophenol 1760 U 1760 rigg dry I 1008253 08/24/2010 0903/2010 827K'
Phmarnhrce 352 U 352 rg/g Ory I I008253 08124/2010 09/03/2010 8270C

Phcrrsol 152 UI 352 rikg ry I L008253 08/24/2010 0913/2010 8270C
Pircne 352 U 352 Ug*kg dry I 1,008253 0824/2 110 0903/2010 8270C
TIC:Aldol 1 42600 A, B Jig/ku Ory 1 L08253 0824/2010 09I03/2010 827WC
TiC:Unknown 1 1220 B. 1 egkg dry 1 1L008253 08/24/2010 09:0312010 8270(C

11C:U.nknown 2 5940 1 g/kg dry 1 [008253 08/24/2010 09433/2010 8270(C

TIC:Tnknon 3 282 J ug gdry I 1.008253 08242010 09/03/2010 8270C
Surrrperr.: 2-1/wr uno/ 60 % 25-121 L0A5253 0&242010 09032010 820C
Surrngure: Phenol-dt 393% 24-1)3 (008253 0824:010 09032010 8270C

Surrogare: \aironzne-&s 36 % 23-120 L)08233 082412010 09032010 8270C
Sutrrogane!2 fwririprnw 6 % 30- 115 LO08253 08242010 0932010 8220C
$rrrngrfle: ,46-Trhbramwypbsd ?% 19-122 rL08253 0324 2010 09032010 270C

Surr ae:, putrphei rl-W 4 69 % 18,131 (00 253 0& 24,200 0'9 32010 ZY
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Sample: JICOX6, TCLP SVOAs

/2i-~:zt
/4 ~'t~

ft "Sf~r'S

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610.280-3041

WCel nfor,Alnc.Poet:R-
2620 Fermi Avenuc rjc ubr K2206 Repmrted:

Richlatid W, 99354 Projcct Mtnagcr: Joan Kcssmer 09J f/10 12:32

J1COX6
1*8148-01 (Soil)

RLpvling

Auahl Result id Quailifier Limi ijui Dil, Batch Prep Alyesd MWaht

Lianville Labory o1y

TCLP Sernivolatiles by SW846 131 1/8270C
1 44)iclorobcnzcnu

2,4,S-Tricbloropbcnol

264.O6-Ti"orophno
2,4-Dinitraloluce

2-Meihylphienol
3- or 4-Me1hylphenol
Hkxachlormbenzenu

HexacIlorobutadkne

H1ahloroetbcne

Nitrotbenzene
PnahOnmph -no!

1Pyrid ne
ar'"t 2-Fno p ceo!

S.rroae: Ph nU.5

Snrr atAe N n n -

Snrrogace 2'-Fbi ep en4l

'ro ate: 2 ,- t Tribromop of
Sur nte: p-T qrph

1 l-dli

0,0500
0,0500

0,0500
0.0500
0.0500
0.0500
0.0500

0.0500
0,0500

0.0500
0.125

0.0500

56 %
43%
57 %
51 1t;
66%
77 %

U

U
U

U

U

U
U

U

U
U
U

U

0,1500

0.0500
0.0500
0,050 )
0.0500

0.0500
010500
0.0500
04)50(
0,0500
0125
0,0500

21-]00
10-94
35-114
43-116
10-123
33-141

mg/I.

mg/L
ingI1

mg/L .
me/L.
mg/I.

mgt

M11I

lg/l,

13 18322
L008322

L 48322
108322

L( 48322
1.008322
11)08322
L008322
L008322

1008322
L008322

1008322

£003322

L03322

L003322
5003322

£003322

£003322

(I81-31I201 0
083012010
080/2010

08/30/2010
08/30/2010
08/30/2010
08/30/2010
08/30/2010
08130/20 10
08/30/2010
08/3 /2010

08/30/2010
03:30:2010

03302010

0330/010

08>30 20)0

.N020)0

09/02/2010
09/02/2010
09/02/2010
09102/2010
09/0220 10
09/02/2(010
09/02/2010
09/02/2010
19/02/2010

09/0212010
09102/2010

902"2010

09 012010
09 02fi010

09 02'20)0
09 442W1 t
09:02:2010
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9270C

8270C
9270C
8270C

8270(C

8270C
8270C
8270C
8271C
827/C
8270C.

8270C2
827CC
8270(C
8270C
,2,_0C

8271C
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Sample: JICOX6, PCBs

264 Welsh Pool Road
Eton, PA 19341

Mone 610-280-3000
Fax: 610-280-3041

WC- (anfbrd. 54
2620 F rmi1 Aveme

Rh lad WA, 994354

Proj -cl: RC-154

I rrjc Natb -: K26

Prtic an sr: Joan Kcscpc
Reported:

0/2/2010 0;32

JICOX6
1008148-01 (Soil)

Rqing

Aniv Rc-sat and 4 ir Limit U iuts 1iiton Ba P pa d Amdyvd MM1h d

Lionville Laboratory

Polychlorinated Biphenvls by SW846 8082
Aroclcir 1016
Aro, ir 1221
Aroor 1232

Aaiclor 1242

Aroc;or 1248

Aroclor 1254
Aroclor 1260
Surrrg, e; l aench a OhictenyI
N rrogite: Terra, Jaor' mertxy/u'ntu

140

140

140
140

140

1710
81A4

124 %
120 %

U

U

D
J 1)

140

140
140

140

140

140

140

43-144

/-57141

ugg dry

ugkg dry

ag/kg dry
ug/kgdiy
ag/kg dry

ig' -gdry

ug/kg dry

10
10

10
10

10

10

10

L408288

i0008288

L008288

10(48288

L00 2$8
1.00828

L0 2$8

(4826/2010

08/ 26 210

08'26'2010
o /.6/2010

08/26/2010
08/26/2110

08/27/2010
08/2721(4
(48/27/2010

44827/2010

0&/27m010
O /27/2410

OR "M200

14028 0SZ4 h6li52010 052 2410
1.05256 0t6M2010 !J&2t2010
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8082

$082
8082
8082
8082

8082

8082
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Sample: JICOX6, Metals

264 Weluh Pool Road
-xton, PA 19341

Phone: 610-280-32fiK
Fax: 610-280-3041

WC-, -4od, hw- Poe RC'-] 4
262v rermi Avcnue P "ec Nube K 206 Rvported:
Richlanid WA, 99354 Pr 0 ec Maae:J"'11 Kessner Vf9/t, 2)10 13: 44

J1CX6
1008148-01 (Soil)

Acnalc Reidt dQuabfir Units Dilation Batch Ircprcd Aea red MWthod

Lionville Laboratory

Metals by SW846 6000/7000 series

514

U 0.616

1.03

0.514
0.203

B 2,05
B U205

103

0205
205

03
20.5

0.514
77.0

5,14

2,05

4.11

411

U 0,308

2,65

0,205

514

2,57

103

5.14

U 0,0283

mg/kg dry

mg/kg dry

mg/kg dry

mg/kg dry
og,3kg dry

mg/keg dry
mg/kg dry
mg/kg dry

tog/g On

mg/kg dry

mg/kg dry

mg'kg dry

mg/kg dry
mg~g dry

mg/kg Ory

mg/kg dry

rmg/kg dry

mg/kg dny

mg/kg dry

inglg dry
mg/kg dry
mg/kg diy

nig kg dry

mg/kg dry

mgk dry

m /kg dry

2008238 01232010
1008238 08/23/201 t
[008238 OF/23/2010
[008238 08/2312010

L008238 08/23/2010

1,008238 11232010

[008238 08/23/2010

1,008238 08/23/2010

L008238 08/23/2010
1,008238 08/232010
1008238 08/23/2011

L.0(1238 08/23/2010
1.001238 08/23/2010

I 008238 08/23/2010

1L008238 08/23/2010

1L008238 08/23120I0

1.008238 08/23/200

1,108238 08/23/2010
1008238 0823/2010

LOO238 08/232010

1008238 08/23/2010
[0(18238 0;23/2(10
008238 08/232010

1018238 08/23/2010
11108238 08.23/2010
11108286 08/26/21(10

09/0312010

09,031201))
09/03/2010

0903/2010
09/03/2010
09/03/2110
09/03/2011
09/03/2011
09/03/2010
09.'0312010
(19/03/201(1

0903/2110

09/03/201 I
09/03/2010
(19/03/2010

09/03/2010
((9/03/2010

09.03/2010
09/)3/2010
((910 32010

09/0312010
09/0312010
09.03:2010

09/03/2010

08/27.2010
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(10101B

6010

601013

6)1011

60108
6010

6010B

6010B

6010B
6010

6010B

6010B

61014

601013

6010B

601013

6010B

601013

60104

60101

60101B

6010B

60101O

6010B

6010f

7471A

B-402

Aluminum

Antimony

Arsenic

Barium

Beryllium
Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron
Lead

Magnesium

Manganese

Molybdenum
Nickel

Potassium

Serniom
Silicon

Silxer
Sodium
Vanadium

Zinc

Zirconium

Morcury

6160

0,616
2.80

58.8

0.378

0839

0.0960

5710

S74

6-55

11.2

24700

635

4280

320

0.454

7.88

842

0.308

1580

0.205
430

72.0

44.9

28.2

0.1283
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Sample: JICOX6, TCLP Metals

264 Welsh Pool Road
Exton, PA 1931

Phone: 610280-3000
Fax: 61O280-3041

WC-I ford. Inc. Projeci: RC-154
2620 IYtmi Aven c Ieel Number: K06 ReponI:
Richland WA, 99154 Prjct Manager: Joa0/ Krcncr 09/16 2010 13:44

J1COX6
100814&-OI (Soil)

Repening
\R"t ad Qtalife unit (Inits 01thultn Batch Prepnmed \nalwd Method

Lion ile Laboratory

T CNl Metal by SW846 1311 6000/7040 series
Annic 0.914 0091l 6 0906 9.2010 09/02110 61 010
Barium

Cadmium

Curanium

Lead

Seleun 
Silver
Mercur

0.357
0.0180

0.0300

0, 600
0 120

0.0360

0.000990

U

U

U

100(600

0.0 18

(t03140

0.060m)
0,120
10360

0,000990

mug!.

mg/Lingil

mg/L

rug/L
mg/L

6

6

6

6

6

6

1

I 009461
TO~i I

LO9061
1.009061

1,009061

L00l/061

L1(9169

W9/07'210

09/07/2010
09/07120 10
09(1(712010
0(9 7'010

091172010
09/14/2010

09'9/2(10

u9/((9/2010

09.09/2010

09/09/2010
09/092010 i

09/092011
09; 16/2010
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6010

6010

6010

6010

6010

6010

7470

B-403
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Sample: JICOX6, Wet Chemistry

WCI anford, Inc.

2620 Fermi Avenue

iehlaud WA, 99354

264 Wesh Pool Road
lxti, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

lkported:
091412010 111.39

Prjeeu RC-154

Project Number K2206
Pret Mmnagcr: Joan Ktssner

Wet Chemistry
Lionville Laboratory

Ant RmIt and Qrlia I ) I) 1 'nu DItutwo Batch Ppard Auyzvd od

J1COX6 (1009148-01) Sail

Ignitabity 40 P4, 40 40 W 1 11)09170 09!14C0I0 09114M012Pesky44ari-

0-1
0,2

24

0.3

0.8

0.2

0.8

0.1
2.5

2.5

2.5

2.5

2,5

2.5

', iy WVeght

rug/g dy

mg/kg dry

mg/kg dry

"g/kg dry

mgkg dry

05 2,5 Mgr g dn

I 1N09018

I IL(09092

I L009092

1 L,009092

1 100092

I L009092

1 1.009092

I L10092

0910 172010

0Q.21201009/02/2010

09/02121j10

09302/2010

09402/20I0

t09t22010

Ckmed Cup
00911010 EPA 1606

09/02/2010 1PA 300,0
(1993j

09/0/2011) EPA 300
(1993)

rl/02:2010 EPAIIAO0
(1993)

09/02/2011 EPA 300 0
(1993)

09/02/2010 EPA 300.0
(1 993)

)9.02/2010 EPA 300
(1993)

09.022010 EPA 3-,O
{1992/

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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%Solid

Bromide

Chloride

Fluoride

Nitrate

Nitrite

Orthophonphale

Sulfate

936

0.2 U

82.7

0.5 B

3.9

0.2 U

08 U

4.0

"I .........................

B-404
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Laboratory Notes and Definitions

264 Welsh Pool Road
xton, PA 19341

Phone; 6-2SO-34)00
Fax. 610-280-3041

WC-1anlfrd Inc. Poject. RC-l54

2620 Fermi Avenue Project Number: K2206 Rorted:
Richland WA, 99354 Projcci Manager: Joan Ke crevr 09-14/2010 18-39

Notes and Defiuitions

Atralyte included in the naly is but not detetcd

Detected but below the Reporting Limit; therefore. result is an estimated eocentration (CLP J-Flcgi.

Sample did not ignite, sample wAa heated to approximately 210'F

Doteted but below the Reporting I il; therefore, result is an esimacd concentration (CLP 1-Fag.

Value otitstld QC acceptance eituia

Aknalvi DETE CTE1-1

Analyte NOT DtI ICI E'D at tr abhoe the reporing imit

Not Reported

Sample resuts reported en a dry Aveight basis

Sample results reporned on a wet weight basis

RPD Relative Percent Dillerene

LOD Lmit of Detecti iIA): the m nt estimated cotrti r f arma anayi that rank detecaedtcliably CnnratiOu at the 101) or
between IhN LOD and 1it OTC flagged esnimaed with either a T qualifier tr clent-spncific qualifier

L(l linit of Quawitation (l.0QY). the tinitum conentratio a target anats that cn he uanuifred relabt

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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LABORATORY DATA RESULTS

LIQUID/OIL SAMPLE FROM DRUM IC-005
(J1C1N7)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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Radionuclide Results
Sample: JICIN7, Radionuclides

7134-0

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K2290

DATA SHEET
J1C1N7

SDOG 7134 Client/Case no Hanford SDG X2290

Contact N. Joseph Verville Contract No. 500W235A00

Lab sample id S009005-01 Client sample id J1C1N7

Dept sample id 7134- .001 Location/Matrix 618-10/Oil in Druns/SA61 LIQUID

Received 09/01/10 Collected/Volume jjL/0O9:1S 604 rL

Custody/SAP No RC-155-004 RC-155

RESULT 2cr ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/aL (COUNT) pCi/mL pCi/mL FIERS TEST

Gross Alpha 12587-46-1 0.265 1.2 2.33 10.0 U 93A

Gross Beta 12587-47-2 1.10 3.2 5.32 15.0 U 93B

Potassium 40 13966-00-2 U 0.964 U GAM

Cobalt 60 10198-40-0 U 0,056 0,050 U GAM

Cesium 137 10045-97-3 0.130 0,052 0.059 0.050 GAM

Radium 226 13982-63-3 U 0.098 0,100 U GAM

Radium 228 15262-20-1 U 0,212 0.200 U GAM

Europium 152 14683-23-9 U 0.135 0.100 U GAM
Europium 154 15585-10-1 U 0.141 0.100 U GAIM

Europium 155 14391-16-3 U 0.105 0.100 U GAN

Thorium 228 14274-82-9 U 0.073 U GAM

Thorium 232 TH-232 U 0.212 U GAM

Uranium 235 15117-96-1 U 0.243 U GAM

Uranium 238 U-238 U 6.56 U GAM
Americium 241 14596-10-2 1.39 0.24 0.292 GAM

618-10 & 618-11 Field Remediation - Other

DATA SHEETS
Page 1

sU)OEARY DATA SECTION
Page 10

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011 B-409

Lab id EBRLNE

Protocol HanfordL
Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 09/24/10
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Gamma Energy/Spectrum Analysis (GEA) Results
Sample: J1CN7, GEA

-JApex
Analysis Report for RCF25416

JIC1N7 SAF:RC-155 618-10/OIL IN DRU"18A-10-0092

6/26/2010 4:43:57PM

GAMMA SPECTRUM ANALYSIS
Sample Idenlification
Sample Description
Sample Type

Sample Size
Facilty

RCF25416
JC1N7 SAF:RC-155 618-10/OIL IN DRUM/618A-10-0092
125 ml Poly Bottle

1.200E+02 mL
Default

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry
Live Time
Real Time

Dead Time

Peak Locate Threshold
Peak Locate Range (In channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

825/2010 9:15:00AM
8/26/2010 2:43:42PM

125M Poly Bottle
RCT
GEA2703
125 ml Poly Bottle
7200-0 seconds
7201.6 seconds

0.02 %

3,00
40-4096
40 - 4096
1.000 keV

2/4/2010
3127/2010
GEA2703 125mlPBottle Cal032610 80400-238

5979

INTERFERENCE CORRECTED REPORT

Nucilde Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/mL) Uncertainty

AM-241 0.998 L.82E-02 I.15E-01

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011

Page I w4
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Chemical Analytical Results
Sample: J1C1N7, VOAs

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280300
Fax- 610-280-3041

Projoc: RC-155

Prjc-t Nurbcr: K2290 Weported:

Proct Mnaer: Joan Kessncr 09/27/2010 10:57

WI 1.nOrd, Inc.
2620 I-uni Avnue

Richi d A, 99354

JCIN7
1009007-01 (Oi0l

Analie

Re1 eg
Unmit Unlits Diution 13atch Prqued Analyd

Lionville Laboratory

Volatile Organic Compounds by SW846 8260B
1,1 * D6 1ichIfoethane

1,1 ,2,2-Ttciioroethiane

1, 1,2ich1orrthance
9. -DIc 1orocthae
I., I-Dichkorouthece
I12-Dichoroechanc
1,2-Dichl othene (iaI)
1.2-Dichlorop ane
2-Buimone

2-exmnone

4-Methyl-2-pentanone

Acetone

Bcnzene

3tomodichlotomethane
Brornoform
Bromomnethane

Caxbon Di.uifjde

Carbon Tetrachloride
Chlor)abenene

(3tlhine

Cth3 71erv- r

Chloroform

TChloroethme

cis-12-Dichoroethne
cis-1,34ichloropropene

Dibr mehoe hn

TIEbyibenzene
Mzfthylene Chlornde

Styreoe

TraInC- L2-Did kethcnc
Thinene

trini-1,3-Dirlloropropcnc

Vieyl rhiorir

T IC:C2 lBenzene I

T1C:Aikone I -

TIC:Uknown 3

TIC:1known 2

8330

$330
8330
8330

8330
10000

8330
8330

20000

20000

20000

255(00

8330
10000
8330

16700
8330

8330
8330

16700

8330
16700
8330

8330
8330
8330

10000
8330
8330
8330

$330
8330
8330

16700
8330

18700

14700

24600
15200

8330
8330

8330
8330
8330

10000
8330

8330
20000

20000

20000

9330
60000
8330

16700
8330

81330
8330
16700
8330
16700
8330

10000

8330
8330
8330
83310

8330
8330
16700
8330

lgi g

ui kg

ng/kg
ug/kg

ng/kg
ag/kg

uw/kg
ugikg

ug'lg
UIg

ug/kg
u /kg

ugIg

ug/kg
ug/kg
no/kg

ng/kg
no/kg

itok

uw1kg

o/kg
ug/kg

ugg
ugg
ug/kg

U&I

UPI

US-

ug/kgu)'lig
11/kg
ugkg
ug/kg
ug"'kg

ug/kg
ug/kg

1009343
L.009343

L009343
1009343
L009343

1,009343

.009343

L009343

1,009343

1009343

009343
L009343

1,009343

L.009343
L009343

009343
L009343
1009343

1,009343

1,009343

L009343
L009343

009343
L009343

L009343

1-009343
109343

L009343

009343
L009343
L009343

1.009343
1.009343

1.009343

1. 0343
1009343

L009343

1.009343

L,009343

09/07/2010
09/0/2010
09/07/2010
09107/2010
09/07/2010

09/07/2010
09/07/2010
09/07/2010
09 /7/2010
09/07/2010
09/07/2010
(09/07/20 10
09/07/2010
09107/2010
09/07/2010
09/07.2010
09107/20 10

09/0712010
09/07/2010
09/07/2010
09/07/2010
09/07/2060
09/07/2010

09/07/2010
09/07/2010

09/07/2010
09/ 02010
09/07/20 10
09/07/2010
09/07/2010
09/07/2060
09/07/2010
09107/2010
0907/010
09.07/2060
09/07/2010
09/07<2010

09.07/2010

09.07/2010

09/07/2010
09/07/2010
09107/2010
01007/2010

09/07/2010

09/07/2010
09/07/2010

09/0'7/2010
09/0712010
09107,2010

09/17/2010
09/07/2010

09/07/210
09/07/2010
09<07/2010
09/07/2010
09/07/2010
09/07/ 010
0907/2010
09/07/2010
09/0010
09/07/2010

9N07l2010

09/07/2060
09/07/2010
09/07/2010
09/07/2011
09/07/2060
09/07/2010
09/07/2010
09/07/2010
09/07/2010
09/07/2010
09/07/2010
09/07/2060
(19'07/2010

09/07/201(1

09/07/2010

09/07/2010
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Mc-3Cd

826013
8260B
8260H

826013

826013

82604B
8260B

82608
8260B
8260B

826011
8260B
826013
82600

$26010
8260B
8260k

826014

926UB
82609
8260B
8260D

82601

8260B
82609
826011
826014

$2600
8260B
8260R
$260
82611
8260B

8260B

8260B

8260B
826'0B
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Sample: J1C1N7, VOAs

f2620 WArmi Averie

Rich1lad WA. 99354

Project: RC-155

Project Number K2290
Project Managcr: loan Kessner

JICIN7
100907-01 (Oil)

Result ad Qualifier Limit Units Diiioa Batch Pr epaed ,yzed Mi ]
Lionville Laboratory

Volatile Organic Compounds by SW846 8260B
TIC:kuntwn I I54O J, D ug/kg 5 L009343 09/07/2010 09/07/2010 260B

Sirrmgn&: J2-Dkhchnirezhan-d4 95 %
Surrogade: Totxwne-45 98 %
SwTrg; 4KBrnorobonn 105 %

63-151
68-140

66-122

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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264 Wbih Pool Road
Exton, PA 19341

Phone: 614-18"000
Fax: 610-2S1-3041

teported
0927/2010 10:57

L009343 09AY7/2010
L009343 (9'72010

L009343 09/0 /20/0

09012010
09107.2010

09/072010

8260H

£260B
S2608

0

B-412
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Sample: J1CIN7, SVOAs

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Han1ford, Inc, Project: RC-155

2620 Fermi Avenue Project Number: K2290 Reported:
Richland WA, 99354 Project Manager: Joan Kessncr 09/2212010 09:20

JICIN7
1009007-01 (Oil)

Rrpwrting
Analyte Retult and Qualifier 'imit Uni4 Diktion Batch Prepared Analyzed Method

Lionvllle Laboratory

Semivolatile Organic Compounds by SW846 8270C
1,2,4-Trichlorobenzcnc 203000 U
1.2-Dichlorobenzene 203000 U
1.3-Dichlorobenzene 203000 U
1,4-Dichlorobenzene 203000 U
2,4,5-Trichlorophenol 203000 U
2,4,6-Trichlorophenol 203000 U
2,4-Dichlorophcnul 203000 U
2,4-Dimethylphenol 203000 U

2,4-Dinitrophenol 1010000 U
2,4-Dintr,tnluc 203000 U
2,6-Dinitrotoluenc 203000 U

2-Chloronaphthalene 203000 U
2-Chlorophenol 203000 U
2-Methylnaphthalcne 203000 U
2-Methylphenol 203000 U
2-Nitroaniline 1010000 U

2-Nitrophcnol 203000 U
3,3'-Dichlorobenzidinc 406000 U
3-Nitroaniline 1010000 U
4,6-Dinitro-2-mcthylphenol 203000 U
4-Bromophenyl Phenyl Ether 203000 U
4-Chloro-3-methylphenol 203000 U

4-Chloroaniline 203000 U
4-Chlorophenyl Phenyl Ether 203000 U
3- and/or 4-Methylphenol 203000 U
4-Nitroaniline 1010000 U
4-Nitrophenol 1010000 U
Acenaphthene 203000 U
Acenaphthylene 203000 U

Anthracene 203000 U
Benz[a]anthracene 203000 U

Benza[aJ pyrene 203000 U
Bena[b] fluoranthene 203000 U
Benanfghi] perylene 203000 U
Benzo[kl fluoranhcne 203000 U

Bis(2-chlorocthoxy) methane 203000 U

1i6(2-chloroethyl) ether 203000 U
Biq(2-chloroisopropyl) ether 203000 U
Bi5(2-ethylhcxyl) phthalate 203000 U

203000

203000
203000
203000

203000
203000
203000

203000

1010000
203000
203000

203000
203000
203000
203000
1010000
203000

406000

1010000
203000

203000
203000
203000

203000

203000
1010000

1010000
203000
203000

203000
203000
203000

203000
203000
203000

203000
203000
203000
203000

UOgi

ug/kg
ug/kg

ug/kgug&kg

ug/kg
ugkg
ug/kg

ug/kg
ug/kgug/kg

ug/kg
ugikg
ug&gug/kg

uYkg
ug/kgug/kg

ug/kg
ug/kg
ug/kg

ugAg

ut/kg
ug&kg

ug/kg

ug/kg
ug/kg
ug/kg

ug/kg
ut/kg
ugAg
ug/kg

ug~gug/kg
ug/kg

ug/kg
ug/'kg

ug/kg

L009193
L009193
L009193

U009193
L009193
009193

I009193
L009193
L009193
L009193
L009193
L009193
L009193
L009193
L009193

L009193

109193
L009193
L009193

L009193
L009193
L009193

1,009193
L009193

[009193
L009193
L009193

009193
L009193

.009193
L009193
1009193
L009193
[009193
L009193

1009193
L009193
L009193
L009193

09/15/2010
09/15/2010
09/15/2010

09/15/2010

09/15/2010

09/15/2010
09/15/2010
09/15/2010
09/15/2010

09/15/2010

09/15/2010

09/15/2010
09/15/2010
09/1512010
09/15/2010

09/1512010
09/15/2010

09/15/2010

09/1512010

09/15/2010
09/15/2010
09/15/2010
09/15/2010

09/15/2010

09/15/2010
09/15/2010

09/1512010
09/15/2010
09/1 5/20 10
09/15/2010

09/15/2010

09/15/2010
09/15/2010
09/15/2010
09/15/2010
09/15/2010

09/15/2010
09/15/20 10
09/15/2010

09/20/2010
09/20/2010

09/20/2010
09/20/2010
09/20/2010
09/20/2010
09/20/2010

09/2012010
09/20/2010
09120/2010

09/20/2010
09/20/2010
09/20/2010

09/2012010
09/20/2010
09/20/2010
09120/2010
09/20/2010
09120/2010
09/20/2010

09/2012010
09/20/2010
09/20/2010

09/20/2010
09/20/2010

09/20/2010
09/20/2010
09/20/20 10
09/20/2010
09120/2010

09/20/20 10
09/20/2010
09/20/2010
092012010
09/20/2010
09/20/2010
09/2012010
09/20/2010
09/20/2010
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8270C
8270C
8270C

8270C
8270C
8270C

8270C
8270C
8270C
8270C
8270C

8270C
8270C
8270C
8270C
8270C
8270C

8270C
8270C
8270C
8270C
8270C

8270C
8270C
8270C
8270C
8270C
8270C
8270C

8270C

8270C
8270C

8270C
8270C
8270C
8270C
8270C
8270C
8270C
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Sample: JCN7, SVOAs

0V 1 .m ........

264 WIsk Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-28W-3#41

WC-11anford, Inc. Project: RC-155

2620 Ferni Avenue Project Nunbcr: K2290 Reportd:
Richland WA, 99354 Project Manager: Joan Kessner 09/22/2010 09:20

JiCIN7
1009007-01 (Oil)

Reporting
Analyte Result and Qualifier LUnit Units Dilution Ratch Prepared Analyzcd Method

Lionville Laboratory

Semivolatile Organic Compounds by SW846 R270C

Butyl Bnizyl Phthalame 203000 U 203000 ug/kg I L009193 09/15/2010 09/20/2010 8270C
Carbazole
Chrycne
Dibenzia,hjanthracene

Dibenzolluran
Dicthyl Phthalate
Dimeittyl Phthalate
Di-n-butyi Phlthoate
Di-n-octyl Phthalate
Fluoranthene

Fluorene
Ilexachlorobertzene

lexachlorobutadicne

Hexachlorocyclopeadiene

Ilexachloroethane
Indeno[l.2,3-cdJpyrene
Isophorone
Naphthalene

Nitrobenzene

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Surrogale: 2-Fluorophenod
Surrogate: Phenol-d5
Surrogate: Nitrobenzene-dS
Surrogate: 2-Fluorobiphenyl

Surrogae: 2,4,6-Tribromophenol
Surrogate: p-Terphenyl-d14

203000
203000
203000
203000
203000

203000
203000
203000

203000

203000
203000

203000
203000
203000
203000

203000
203000
203000
203000

203000
1010000

203000
203000
203000

77%
77%
86%
91 %
60%
84%

203000
203000
203000

203000
203000
203000

203000
203000
203000
203000
203000
203000
203000
203000

203000
203000

203000
203000

203000
203000
1010000
203000
203000

203000

25-12)
24-113

23-120
30-115

19-122
18-137

ug/kg
ugkg
ug/kg
ug/g

ug/kg

ugAg
ugAg

ug/kg
ug/g
ug/kg

ug/kg

ugg
ug/kg
ug/lkg

ug/kg.
uglkg
ug/kg

ug/kg
ug/kg

ugg
ug/kg

L009193
L009193
L009193
L009193
L009193

1009193
L009193
L009193
L009193
L009193
L009193

L009193
L009193
L009193

L009193
L009193
L009193
L009193

11009193
L009193
L009193
L009193
L009193
L009193

L409193
L009193
L009193
L009193
L009193
L009193

09/15/2010

09/152010
09115/2010
09/15/2010
09/15/2010

09/1512010

09/15/2010

09/15/2010

09/15/2010

09/15/2010
09/15/2010
09/15/2010
09/1512010

09/1512010
09/1512010
09/15/2010
09/15/2010
09/15/2010

09/15/2010
09/15/2010

09/1512010
09/15/2010
09/15/2010

09/15/2010

09/1512010
09/15/2010
09/15/2010

09/15/2010
09/152010
09/152010

09120/2010
09120/2010
09/20/2010
09/2012010
09/20/2010

09/20/2010

09/20/2010
09/20/2010

09/20/2010
09120/2010

09/20/2010
09/20/2010
09/20/210
09/20/2010
09/20/2010

09/20/2010

09/20/2010
09/20/2010

09/20/2010
09/2012010
09/20/2010
09/20/20 10
09/20/2010
09/20/2010

09/20/2010

09/20/2010

0912012010
09/202010
09/20/20/0
09/2&/2010
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8270C
9270C
8270C
8270C
8270C
8270C
8270C

8270C
8270C
8270C
8270C
8270C
8270C
8270C
8270C
8270C
8270C
8270C

8270C
8270C
8270C
8270C
8270C

9270C

8270C
8270C
8270C
8270C

8270C
8270C
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Sample: J1CIN7, PCBs

264 Welsh Pool Road
ExtonPA 19341

Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-155

2620 Fermi Avenue Project Number K2290 Reported:

RichIand WA, 99354 Project Manager Joan Keasner 09/19/2010 08:00

J1CIN7
1009007-01 (Oil)

Reporting

AnaRyme 1 eiut and QWmifier Lmit Units Dilution Hatrh Prepamed Analyzcd Method

Lionville Laboratory

Polvchlorinated Biphenvis by SW846 8082
Aroclor 1016 374

Aroelor 1221 374

Aroclor 1232 374

Aroclor 1242 374

Aroclor 1248 374

Aroclor 1254 374

Aroclor 1260 374

Surrogate: Decachdorabipheyl H) %
Surrogate: Tetrachlo -wta-xylene 53 %

U
U

U
U

U
U
U

374
374

374
374
374
374
374

10-150
10-150

ug/kg
ug/kg
ug/kg
ugflkg

ug/kg

ug/kg

L009079
L009079
L009079
L009079
L009079

L009079
L009079

L009079
LO09079

09/08/2010
09/09/2010
09/08/2010
09/01182010
09/08/2010
09108/2010
09/08/2010

09/13/2010
09/13/2010
09/13/2010
09/132010
09/13/2010
09/13/2010
09/13/2010

09/M&2010 09/13/2010
09/08'2010 09/1312010

8082
8082
8082
8082
8082
8082
8082

8082
8082
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1
i
i
1
i
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Sample: J1C1N7, Metals

WC-Hanford, Inc,

2620 Fermi Avenme

Richlihtd WA, 99354

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

Reporned:
09:24/2010 07:17

Ploject: 1C-155

Projwcl Number: K2290
Project Manager Joan Kessner

JICI N7
1009007-01 (Oil)

Result and Quwdifrr
Repiing
Uinut Units Ditunon Batch Prepaed Anayzed

Lionville Laboratory

Metals by SW846 6000/7000 series
Aluminum

Antimiony

Arsenic

Barium

Berylium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magntsium

Manganese

Molybdenum;

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Vanadium

Linc
Mercury

11.0

0.926

0.926
7.67

0.185

0.667

0.669

43.0

1.37

2.78

5.13

152

1.43

2.82

1.25

0.296
2.31

26.5

0.926

30.8

1.98

444

0,926
9.81

0.0905

R M85

U 0.926
U 0.926

0.463
U 0185
14 1.85

0,231

18.5

0,926
U 2.78

185

18.5

0.926
B 4.63

0,926
13 0.926
U 2.31
B 9,26

U 0.926
5.56

0.926

46.3

U 0,926

2,79

tog/kg
mg"kg

mg~gmwg

mgig

mg/kg

mgkg
mg/kg
mg/kg

mgkg
mg/kg

mg/kg
mg/g

mg/kg

mg/kg

ng/kg

mg.k i
mg/kg

mgl'.g

mg

mg?'g
mglkg

1009264 09/21/2010 09!22/2010

"009264 09/21/2010 09/222010
L009264 09121/2010 09/22/2010

1.009264 092 1/201i 09/22/2010
L009264 09/21/2010 09/2212010

L009264 09/21/2010 09/22/2010

.009264 09/21/2010 09/22/2010

1009264 09/21/2010 09/2212010

1-009264 09-21/2010 09,22/2010

1-009264 09/21/2010 09?22/2010

L0092(4 09/21/2010 09/2212010
1009264 0912112010 09/2212010

L009264 09/21/2010 09/22/2010

1009264 09/21!2010 09/22/2010

U009264 09/21/2010 09!2212010

1009264 09/21/2010 0922/2010

1009264 09121/2010 09!22/2010

1009264 09/212010 09/22/2010

1009264 09/21/2010 09/2212010

1009264 09/21/2010 09122/2010
1009264 09/21/2010 09/22/2010

L009264 09/2112010 09122/2010

U009264 09/21/2010 09.22/2010

L009264 09/21/2010 09/22/2010

0.0300 mgkg wet I 1.009244 09/21/2010 09/21/2010
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Sample: J1C1N7, Wet Chemistry

Wet Chemistry
Lionville Laboratory

Anaylc R1mht and QUaliflcr LOD LOQ Uns DilKnun Batch 9iparcd Andyzd Mthod

JIICIN7 (1009007-01) Oil F-1

Igydi. hilitv 40 F 1,009170 /14/2010 69/14/201/lensky-Maren
cLk d Cup

Sample: J1C1N7, Poly Aromatic Compounds

264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
Fax: 610-280-3041

W9c44rd ite ojcct RC-155
2620 Jnri vA Pr9j54tNumber: K2294 Reported:
.iland WA,9:354 ProjuciManager 'JanKnanc 09/22/200 12:24

J1N7
1009007-01 (OIil)

Repoilig
Aitalyac Rislt ad Q aU/lr lnit Un Diu nn Bach Prcpared Anlynzd Mclhod

Lionville Laboratory
Polvinulear Aromatic Compounds by SW846 8310
Acenaphthene 9640 D 145 u, ,g 2 001)4 09/1 /2010 09/2120 10 8310
Accnapihylauc 145 G 145 ng k 6  2 Li091.4 09/2/2010 0 V/212010 8310Anthracene 183 13 145 ugl g 2 L1091 4 09/15/2010 09/212010 8310
Fluoranthene 2980 UD 145 ugTh 2 1009194 09/15/2010 09121/2l0 8310Fluoreur 607 1 145 ug/kg 2 L009194 09/152010 09/21/2010 310Indenol1,2,3-cdlpyrene 1610 D 145 ugikg 2 L009194 09/15/2010 09/21/S1l 8310Naphthalene 23600 D 145 ug 2 1009194 09/15/2010 09/21/2010 8310Phenanthrene 1260 D 145 ug'g 2 1009194 09/15/2010 09/2U2010 83 10Hencm[aj pyrene 65.9 , D 145 2k L009194 015/2010 09/21/2010 8310
fenzolbl fluoranthene 113 iD 145 09g1g f029194 09/150010 f921/0l0 8310
Benco[ghiJ] perytne 121 3,D 145 ugkg 2 10994 09/15/2010 09/21/2010 8310
[Seaakj fleoranvhrnc 145 , 145 1ukg 2 L1009 194 0 15 2010 09120 10 8310

enzlsianthracene 38.4 J 145 -g/k 2 1009194 0915/2010 09/21/2010 8310Chrysene 73.2 1, D 145 a ' 2 1009194 09/152010 09/21/2010 8310Dibenzfa~iJabraene 145 U 145 agg 2 L009194 09/15/2010 0921/2010 8310Pyrne 321 D 145 ugtg 2 L009194 09/15/2010 09/21/2010 8310
Surrogaw Tri hhe Saene 101 % 68-129 L009194 09/2542IJ( 09/1310 30
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Sample: J1C1N7, Petroleum Hydrocarbons

264 WeltA Pool Road
Exton, PA 19341

Phone: 610-280-300*
Fax: 610-2S0-3041

WC-H ranfd Inc.

2620 Fermi Avenue

Richlaid WA, 99354

Project: RC-155

Pro jcyt Number K2290

Project Minager Jomn Kessr 22

J1C1N7
1009007-01 (01)

Re1 mn~alf r Lin0 1f Unts Diau ion Oatrb Prepared AILatyred Mdhod

Lionie Laboratory

Extractable Petroleum Hydrocarbons by SW846 8015
Diesel Rangc Organies

Motor Oil

Szurogoae p-7Trhany 1

21706" U

3980000 3
99 %

2170000

6520000

39-129

ug/kg 1 1009192
ug/kg I L009192

L009192

09/1 I j10
09/1 2010

09115,2010

09/22/20 10
09/22/2010

0922/2010

8015M
9015M

I" 5'
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618-10-1 Detected Radionuclides
618-10-1 Test Pit Northeast Section

Detected Radionuclides Soil Lookup Values (pCilg)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection

Gross Alpha 10.4 3.66 NA NA

Gross Beta 14 5.28 NA NA

Carbon-14 1.43 0.752 8.7 NA

Uranium-233/234 0.562 0.196 27.2 17.9

Uranium-238 0.46 0.196 26.2 17.3

Potassium-40 12.4 0.232 NA NA

Cesium-137 0.107 0.025 6.2 NA

Radium-226 0.379 0.042 NA NA

Radium-228 0.616 0.104 NA NA

Thorium-232 0.616 0.104 1 NA

Radium-226 GEA 0.207 0.07 NA NA

Thorium-232 GEA 0.245 0.079 1 NA

618-10-1 Test Pit Southeast Section

Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCi/g Exposure Protection

Gross Alpha 10.8 3.01 NA NA

Gross Beta 21.8 5.09 NA NA

Carbon-1 4 1.42 0.711 8.7 NA

Uranium-233/234 0.549 0.2 27.2 17.9

Uranium-238 0.758 0.2 26.2 17.3

Lead-212 GEA 0.22 0.077 NA NA

Radiuim-226 GEA 0.186 0.053 NA NA

Thorium-232 GEA 0.184 0.06 1 NA

Uranium-235 GEA 0.0338 0.04 26.2 17.3
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-
47 Rev. 3)
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618-10-1 Test Pit South Middle
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Gross Alpha 7.99 3.82 NA NA
Gross Beta 19 8.07 NA NA
Carbon-14 1.43 0.707 8.7 NA
Uranium-233/234 0.576 0.245 27.2 17.9
Uranium-238 0.64 0.245 26.2 17.3
Plutonium-239/240 1.34 0.381 35.1 NA
Potassium-40 11.9 0.236 NA NA
Cesium-137 0.037 0.024 6.2 NA
Radium-226 0.406 0.045 NA NA
Radium-228 0.535 0.096 NA NA
Thorium-228 0.558 0.031 NA NA
Thorium-232 0.535 0.096 1 NA
Americium-241 0.107 0.032 32.1 NA
Lead-212 GEA 0.212 0.075 NA NA
Radiuim-226 GEA 0.199 0.047 NA NA
Thorium-232 GEA 0.202 0.04 1 NA
Uranium-238 GEA 0.283 0.42 26.2 17.3

618-10-1 Test Pit North Middle Section
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Gross Alpha 1.13 0.4 NA NA
Gross Beta 2.15 0.644 NA NA
Carbon-14 1.35 0.722 8.7 NA
Uranium-233/234 0.68 0.168 27.2 17.9
Uranium-238 0.592 0.168 26.2 17.3
Plutonium-239/240 1.92 0.262 35.1 NA
Potassium-40 12 0.16 NA NA
Radium-226 0.356 0.038 NA NA
Radium-228 0.574 0.077 NA NA
Thorium-228 0.556 0.027 NA NA
Thorium-232 0.574 0.077 1 NA
Americium-241 0.192 0.116 32.1 NA
Lead -212 GEA 0.178 0.069 NA NA
Radiuim-226 GEA 0.176 0.045 NA NA
Thorium-232 GEA 0.158 0.053 1 NA
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-1 Test Pit Northwest Section
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCi/g Exposure Protection
Gross Alpha 1.01 0.341 NA NA
Gross Beta 1.44 0.492 NA NA
Carbon-14 1.77 0.786 8.7 NA
Uranium-233/234 0.406 0.172 27.2 17.9
Uranium-238 0.473 0.172 26.2 17.3
Potassium-40 12.3 0.169 NA NA
Cesium-137 0.035 0.017 6.2 NA
Radium-226 0.439 0.043 NA NA
Radium-228 0.67 0.106 NA NA
Thorium-228 0.524 0.024 NA NA
Thorium-232 0.67 0.106 1 NA
Americium-241 0.172 0.141 32.1 NA
Lead-212 GEA 0.232 0.078 NA NA
Radiuim-226 GEA 0.168 0.058 NA NA
Thorium-232 GEA 0.171 0.057 1 NA

618-10-1 Test Pit Southwest Section
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Gross Alpha 12.5 3.49 NA NA
Gross Beta 15 5.51 NA NA
Carbon-14 1.15 0.696 8.7 NA
Uranium-233/234 0.457 0.175 27.2 17.9
Uranium-238 0.594 0.175 26.2 17.3
Plutonium-239/240 0.446 0.341 35.1 NA
Potassium-40 12.1 0.337 NA NA
Cesium-137 0.072 0.038 6.2 NA
Radium-226 0.375 0.073 NA NA
Radium-228 0.706 0.15 NA NA
Thorium-228 0.562 0.044 NA NA
Thorium-232 0.706 0.15 1 NA
Radiuim-226 GEA 0.189 0.071 NA NA
Thorium-232 GEA 0.144 0.059 1 NA
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-8 Detected Radionuclides

618-10-8 Test Pit Grid #1
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Carbon-14 1.22 0.747 8.7 NA
Uranium-233/234 0.506 0.255 27.2 17.9
Uranium-238 0.373 0.204 26.2 17.3
Potassium-40 12.2 0.146 NA NA
Cesium-137 0.024 0.022 NA NA
Radium-226 0.367 0.035 6.2 NA
Radium-228 0.532 0.07 NA NA
Thorium-228 0.551 0.025 2.3 NA
Thorium-232 0.532 0.07 1 NA
Carbon-14 1.22 0.747 8.7 NA
Uranium-233/234 0.506 0.255 27.2 17.9
Lead-212 GEA 0.148 0.078 NA NA
Radiuim-226 GEA 0.159 0.067 NA NA
Thorium-232 GEA 0.175 0.066 1 NA

618-10-8 Test Pit Grid #2
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCi/g Exposure Protection
Carbon-14 1.46 0.774 8.7 NA
Uranium-233/234 0.392 0.25 27.2 17.9
Uranium-238 0.457 0.25 26.2 17.3
Plutonium-239/240 0.363 0.309 35.1 NA
Potassium-40 11.4 0.129 NA NA
Radium-226 0.351 0.038 NA NA
Radium-228 0.488 0.085 NA NA
Thorium-228 0.492 0.028 2.3 NA
Thorium-232 0.488 0.085 1 NA
Lead-212 GEA 0.246 0.072 NA NA
Radiuim-226 GEA 0.23 0.064 NA NA
Thorium-232 GEA 0.188 0.072 1 NA
Uranium-238 GEA 0.212 0.259 26.2 17.3
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-8 Test Pit Grid #3
Detected Radionuclides Soil Lookup Values (pCilg)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Carbon-14 1.03 0.757 8.7 NA
Uranium-233/234 0.335 0.233 27.2 17.9
Uranium-238 0.426 0.233 26.2 17.3
Potassium-40 11.1 0.247 NA NA
Cesium-137 0.408 0.02 NA NA
Radium-226 0.334 0.04 6.2 NA
Radium-228 0.579 0.096 NA NA
Thorium-228 0.5 0.028 2.3 NA
Thorium-232 0.579 0.096 1 NA
Cesium-137 GEA 0.0815 0.04 8.7 NA
Lead-212 GEA 0.247 0.1 NA NA
Radiuim-226 GEA 0.211 0.061 NA NA
Thorium-232 GEA 0.247 0.078 1 NA

618-10-8 Test Pit Grid #4
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCi/g Exposure Protection
Carbon-14 1.26 0.769 8.7 NA
Uranium-233/234 0.846 0.259 27.2 17.9
Uranium-238 0.508 0.259 26.2 17.3
Potassium-40 12.2 0.24 NA NA
Cesium-137 0.034 0.025 NA NA
Radium-226 0.359 0.032 6.2 NA
Radium-228 0.537 0.107 NA NA
Thorium-228 0.517 0.023 2.3 NA
Thorium-232 0.537 0.107 1 NA
Lead-212 GEA 0.269 0.066 NA NA
Radiuim-226 GEA 0.228 0.056 NA NA
Thorium-232 GEA 0.224 0.039 1 NA
Uranium-238 GEA 0.118 0.241 26.2 17.3
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-8 Test Pit Grid #5
Detected Radionuclides Soil Lookup Values (pCilg)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Carbon-14 1.08 0.736 8.7 NA
Uranium-233/234 0.663 0.242 27.2 17.9
Uranium-238 0.947 0.242 26.2 17.3
Potassium-40 12.2 0.152 NA NA
Radium-226 0.376 0.037 NA NA
Radium-228 0.624 0.078 NA NA
Thorium-228 0.56 0.024 2.3 NA
Thorium-232 0.624 0.078 1 NA
Lead-212 GEA 0.277 0.104 NA NA
Radiuim-226 GEA 0.222 0.07 NA NA
Thorium-232 GEA 0.242 0.048 1 NA
Uranium-238 GEA 0.292 0.426 26.2 17.3

618-10-8 Test Pit Grid #6
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Carbon-14 1.8 0.72 8.7 NA
Uranium-233/234 0.745 0.204 27.2 17.9
Uranium-238 0.905 0.204 26.2 17.3
Plutonium-239/240 0.228 0.193 35.1 NA
Potassium-40 12.4 0.156 NA NA
Cesium-1 37 0.346 0.021 6.2 NA
Radium-226 0.366 0.03 NA NA
Radium-228 0.639 0.084 NA NA
Thorium-228 0.593 0.027 2.3 NA
Thorium-232 0.639 0.084 1 NA
Cesium-137 GEA 0.115 0.039 8.7 NA
Radiuim-226 GEA 0.177 0.069 NA NA
Thorium-232 GEA 0.273 0.072 1 NA
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-13 Detected Radionuclides
618-10-13 Test Pit Grid #1

Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Carbon-14 0.963 0.747 8.7 NA
Uranium-233/234 1.19 0.337 27.2 17.9
Uranium-238 1.04 0.234 26.2 17.3
Potassium-40 12.3 0.25 NA NA
Radium-226 0.431 0.043 NA NA
Radium--228 0.661 0.1 NA NA
Thorium-228 0.534 0.023 2.3 NA
Thorium-232 0.661 0.1 1 NA
Radiuim-226 GEA 0.148 0.058 NA NA
Thorium-232 GEA 0.216 0.066 1 NA

618-10-13 Test Pit Grid #2
Detected Radionuclides Soil Lookup Values (pCilg)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCi/g Exposure Protection
Uranium-233/234 0.604 0.243 27.2 17.9
Uranium-238 0.667 0.243 26.2 17.3
Potassium-40 11.5 0.254 NA NA
Radium-226 0.338 0.046 NA NA
Radium-228 0.564 0.112 NA NA
Thorium-228 0.566 0.03 2.3 NA
Thorium-232 0.564 0.112 1 NA
Lead-212 GEA 0.182 0.067 NA NA
Radiuim-226 GEA 0.166 0.05 NA NA
Thorium-232 GEA 0.152 0.044 1 NA
Uranium-238 GEA 0.266 0.31 26.2 17.3
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618-10-13 Test Pit Grid #3
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Carbon-14 0.681 0.62 8.7 NA
Uranium-233/234 0.857 0.205 27.2 17.9
Uranium-238 0.429 0.205 26.2 17.3
Potassium-40 10.4 0.263 NA NA
Radium-226 0.349 0.045 NA NA
Radium-228 0.613 0.123 NA NA
Thorium-228 0.499 0.032 2.3 NA
Thorium-232 0.613 0.123 1 NA
Lead-212 GEA 0.163 0.073 NA NA
Radiuim-226 GEA 0.17 0.057 NA NA
Thorium-232 GEA 0.124 0.061 1 NA

618-10-13 Test Pit Grid #4
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Uranium-233/234 1.12 0.205 27.2 17.9
Uranium-238 0.831 0.205 26.2 17.3
Potassium-40 11.9 0.128 NA NA
Radium-226 0.354 0.04 NA NA
Radium-228 0.476 0.082 NA NA
Thorium-228 0.46 0.021 2.3 NA
Thorium-232 0.476 0.082 1 NA
Lead-212 GEA 0.167 0.075 NA NA
Radiuim-226 GEA 0.152 0.058 NA NA
Thorium-232 GEA 0.16 0.043 1 NA
Uranium-238 GEA 0.179 0.252 26.2 17.3
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-13 Test Pit Grid #5
Detected Radionuclides Soil Lookup Values (pCilg)*

Unrestricted Unrestricted
RESULT MDA Direct GWIRiver

ANALYTE pCilg pCi/g Exposure Protection
Carbon-14 0.726 0.569 8.7 NA
Uranium-233/234 1.05 0.34 27.2 17.9
Uranium-238 1.05 0.211 26.2 17.3
Potassium-40 11.2 0.382 NA NA
Radium-226 0.404 0.057 NA NA
Radium-228 0.512 0.131 NA NA
Thorium-228 0.541 0.037 2.3 NA
Thorium-232 0.512 0.131 1 NA
Lead-212 GEA 0.151 0.079 NA NA
Radiuim-226 GEA 0.144 0.053 NA NA
Thorium-232 GEA 0.223 0.066 1 NA

618-10-13 Test Pit Grid #6
Detected Radionuclides Soil Lookup Values (pCilg)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Carbon-14 0.63 0.602 8.7 NA
Uranium-233/234 0.651 0.208 27.2 17.9
Uranium-238 0.461 0.208 26.2 17.3
Potassium-40 11.6 0.176 NA NA
Radium-226 0.372 0.033 NA NA
Radium-228 0.564 0.074 NA NA
Thorium-228 0.578 0.027 2.3 NA
Thorium-232 0.564 0.074 1 NA
Lead-212 GEA 0.181 0.065 NA NA
Radiuim-226 GEA 0.166 0.056 NA NA
Thorium-232 GEA 0.136 0.05 1 NA

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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618-10-13 Test Pit Grid #7
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Carbon-14 1.19 0.656 8.7 NA
Uranium-233/234 0.702 0.215 27.2 17.9
Uranium-238 0.309 0.215 26.2 17.3
Potassium-40 10.8 0.207 NA NA
Cesium-137 0.132 0.023 NA NA
Radium-226 0.352 0.038 6.2 NA
Radium-228 0.523 0.08 NA NA
Thorium-228 0.474 0.022 2.3 NA
Thorium-232 0.523 0.08 1 NA
Lead-212 GEA 0.16 0.082 NA NA
Radiuim-226 GEA 0.207 0.075 NA NA
Thorium-232 GEA 0.144 0.06 1 NA
Uranium-235 GEA 0.0272 0.042 2.7 1.8

618-10-13 Test Pit Grid #8
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCi/g Exposure Protection
Uranium-233/234 0.396 0.216 27.2 17.9
Uranium-238 0.736 0.216 26.2 17.3
Potassium-40 11.3 0.181 NA NA
Radium-226 0.356 0.041 NA NA
Radium-228 0.621 0.074 NA NA
Thorium-228 0.536 0.028 2.3 NA
Thorium-232 0.621 0.074 1 NA
Lead-212 GEA 0.164 0.064 NA NA
Radiuim-226 GEA 0.153 0.051 NA NA
Thorium-232 GEA 0.138 0.056 1 NA
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-20 Detected Radionuclides

618-10-20 Test Pit Grid #1
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Carbon-14 1.14 0.773 8.7 NA
Uranium-233/234 0.531 0.15 27.2 17.9
Uranium-238 0.57 0.15 26.2 17.3
Potassium-40 11.6 0.13 NA NA
Radium-226 0.339 0.028 NA NA
Radium-228 0.554 0.058 NA NA
Thorium-228 0.541 0.02 2.3 NA
Thorium-232 0.554 0.058 1 NA
Lead-212 GEA 0.167 0.066 NA NA
Radiuim-226 GEA 0.158 0.047 NA NA
Thorium-232 GEA 0.158 0.038 1 NA

618-10-20 Test Pit Grid #2
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Carbon-14 1.16 0.796 8.7 NA
Uranium-233/234 0.389 0.229 27.2 17.9
Uranium-238 0.539 0.229 26.2 17.3
Plutonium-239/240 0.364 0.309 38.8 NA
Potassium-40 11.1 0.151 NA NA
Radium-226 0.358 0.031 NA NA
Radium-228 0.646 0.07 NA NA
Thorium-228 0.504 0.019 2.3 NA
Thorium-232 0.646 0.07 1 NA
Lead-212 GEA 0.142 0.067 NA NA
Radiuim-226 GEA 0.155 0.055 NA NA
Thorium-232 GEA 0.151 0.035 1 NA
Uranium-238 GEA 0.0311 0.032 26.2 17.3
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-20 Test Pit Grid #3
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCi/g Exposure Protection
Carbon-14 0.841 0.774 8.7 NA
Uranium-233/234 0.658 0.18 27.2 17.9
Uranium-238 0.24 0.18 26.2 17.3
Plutonium-239/240 3.09 0.296 35.1 NA
Potassium-40 10.8 0.192 NA NA
Radium-226 0.389 0.042 NA NA
Radium-228 0.553 0.11 NA NA
Thorium-228 0.549 0.028 2.3 NA
Thorium-232 0.553 0.11 1 NA
Radiuim-226 GEA 0.134 0.051 NA NA
Thorium-232 GEA 0.19 0.064 1 NA
Amercium-241 GEA 0.0365 0.055 32.1 32.1

618-10-20 Test Pit Grid #4
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCi/g Exposure Protection
Carbon-14 3.64 2.13 8.7 NA
Uranium-233/234 0.729 0.223 27.2 17.9
Uranium-238 0.67 0.223 26.2 17.3
Potassium-40 11.3 0.183 NA NA
Radium-226 0.374 0.034 NA NA
Radium-228 0.567 0.075 NA NA
Thorium-228 0.548 0.023 2.3 NA
Thorium-232 0.567 0.075 1 NA
Lead-212 GEA 0.213 0.069 NA NA
Radiuim-226 GEA 0.192 0.048 NA NA
Thorium-232 GEA 0.173 0.038 1 NA
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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618-10-20 Test Pit Grid #5
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCi/g Exposure Protection
Carbon-14 1.12 1.02 8.7 NA
Uranium-233/234 0.516 0.18 27.2 17.9
Uranium-238 0.516 0.18 26.2 17.3
Plutonium-239/240 0.404 0.281 35.1 NA
Potassium-40 12.4 0.132 NA NA
Radium-226 0.398 0.028 NA NA
Radium-228 0.64 0.06 NA NA
Thorium-228 0.587 0.019 2.3 NA
Thorium-232 0.64 0.06 1 NA
Lead-212 GEA 0.162 0.07 NA NA
Radiuim-226 GEA 0.138 0.046 NA NA
Thorium-232 GEA 0.173 0.048 1 NA
Amercium-241 GEA 0.532 0.068 32.1 32.1

618-10-20 Test Pit Grid #6
Soil Lookup
Values

Detected Radionuclides (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Carbon-14 0.883 0.802 8.7 NA
Uranium-233/234 0.614 0.224 27.2 17.9
Uranium-238 0.556 0.224 26.2 17.3
Potassium-40 8.86 0.134 NA NA
Radium-226 0.266 0.021 NA NA
Radium-228 0.405 0.052 NA NA
Thorium-228 0.427 0.021 2.3 NA
Thorium-232 0.405 0.052 1 NA
Lead-212 GEA 0.204 0.073 NA NA
Radiuim-226 GEA 0.171 0.053 NA NA
Thorium-232 GEA 0.182 0.033 1 NA
Uranium-238 GEA 0.238 0.333 26.2 17.3
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)
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618-10-2 Detected Radionuclides

618-10-2 Test Pit Grid #1
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCilg Exposure Protection
Carbon-14 1.33 0.993 8.7 NA
Uranium-233/234 0.61 0.194 27.2 17.9
Uranium-238 0.534 0.194 26.2 17.3
Potassium-40 12.1 0.189 NA NA
Cesium-137 0.029 0.024 6.2 NA
Radium-226 0.341 0.039 NA NA
Radium-228 0.593 0.072 NA NA
Thorium-228 0.5 0.025 2.3 NA
Thorium-232 0.593 0.072 1 NA
Cesium-137 0.0495 0.0299 6.2 NA
Cesium-1 37 GEA 0.0495 0.03 6.2 NA
Radiuim-226 GEA 0.195 0.062 NA NA
Thorium-232 GEA 0.178 0.067 1 NA

618-10-2 Test Pit Grid #2
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Carbon-14 1.54 1.36 8.7 NA
Uranium-233/234 0.897 0.202 27.2 17.9
Uranium-238 0.448 0.202 26.2 17.3
Potassium-40 13.6 0.284 NA NA
Radium-226 0.43 0.047 NA NA
Radium-228 0.728 0.124 NA NA
Thorium-228 0.587 0.028 2.3 NA
Thorium-232 0.728 0.124 1 NA
Lead-212 GEA 0.174 0.068 NA NA
Radiuim-226 GEA 0.174 0.051 NA NA
Thorium-232 GEA 0.168 0.037 1 NA
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
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618-10-2 Test Pit Grid #3
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCilg Exposure Protection
Uranium-233/234 0.329 0.252 27.2 17.9
Uranium-238 0.526 0.252 26.2 17.3
Potassium-40 12.2 0.297 NA NA
Cesium-137 0.078 0.036 6.2 NA
Radium-226 0.425 0.062 NA NA
Radium-228 0.658 0.158 NA NA
Thorium-228 0.63 0.043 2.3 NA
Thorium-232 0.658 0.158 1 NA
Lead-212 GEA 0.187 0.07 NA NA
Radiuim-226 GEA 0.177 0.05 NA NA
Thorium-232 GEA 0.185 0.037 1 NA

618-10-2 Test Pit Grid #4
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCilg pCi/g Exposure Protection
Uranium-233/234 0.439 0.21 27.2 17.9
Uranium-238 0.522 0.21 26.2 17.3
Potassium-40 12.6 0.25 NA NA
Cesium-137 0.059 0.029 6.2 NA
Radium-226 0.39 0.042 NA NA
Radium-228 0.674 0.104 NA NA
Thorium-228 0.609 0.031 2.3 NA
Thorium-232 0.674 0.104 1 NA
Radiuim-226 GEA 0.197 0.066 NA NA
Thorium-232 GEA 0.267 0.068 1 NA
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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618-10-2 Test Pit Grid #5
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCi/g Exposure Protection
Uranium-233/234 0.596 0.253 27.2 17.9
Uranium-238 0.629 0.253 26.2 17.3
Potassium-40 13 0.225 NA NA
Radium-226 0.365 0.045 NA NA
Radium-228 0.746 0.082 NA NA
Thorium-228 0.608 0.031 2.3 NA
Thorium-232 0.746 0.082 1 NA
Lead-212 GEA 0.206 0.071 NA NA
Radiuim-226 GEA 0.159 0.053 NA NA
Thorium-232 GEA 0.199 0.054 1 NA

618-10-2 Test Pit Grid #6
Detected Radionuclides Soil Lookup Values (pCi/g)*

Unrestricted Unrestricted
RESULT MDA Direct GW/River

ANALYTE pCi/g pCi/g Exposure Protection
Carbon-14 1.25 0.893 8.7 NA
Uranium-233/234 0.652 0.227 27.2 17.9
Uranium-238 0.919 0.227 26.2 17.3
Potassium-40 12.9 0.207 NA NA
Radium-226 0.383 0.038 NA NA
Radium-228 0.626 0.092 NA NA
Thorium-228 0.574 0.023 2.3 NA
Thorium-232 0.626 0.092 1 NA
Lead-212 GEA 0.169 0.083 NA NA
Radiuim-226 GEA 0.185 0.063 NA NA
Thorium-232 GEA 0.205 0.066 1 NA
Uranium-238 GEA 0.251 0.319 26.2 17.3
*Remedial Design Report/Remedial Action Work Plan for the 300 Area (DOE/RL-2001-47
Rev. 3)

Field Investigation Report for the 618-10 Burial Ground Intrusive Sampling
February 2011
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Rev. 0
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618-11 Non-Intrusive Characterization Report

EXECUTIVE SUMMARY
This report presents the non-intrusive characterization (NIC) measurement results for the 618-11
Burial Ground and provides a general assessment of the estimated exposure rates from each of
the 618-11 vertical pipe units (VPU). Characterization results were obtained using an in-situ
radiological multi-detector probe (MDP). The MDP system was developed under a separate
contract (Contract DE-AC09-03NT42006) for the U.S. Department of Energy-HQ's In-situ TRU
Waste Delineation and Waste Removal at Hanford 618-10 and 618-11 Burial Ground Project.
Prior to deployment at the 618-11 Burial Ground the MDP system had been deployed at
Hanford's I 18-K-I Burial Ground and the 618-10 Burial Ground sites.

The scope of the 618-11 NIC is described in the Sampling and Analysis Planfor
Characterization of the 618-11 Burial Ground, DOE/RL-2011-02, Revision 0 (SAP). Based on
results of the previous projects at 618-10 and 118-K-I the SAP required only the collection and
analysis of gross gamma data acquired by the MDP system through two cone penetrometers
(CPT) installed at each VPU location.

Surface geophysical surveys conducted in March 2011 confirmed the location of 50 VPUs at the
618-11 Burial Ground. These surveys were completed prior to conducting NIC activities to
accurately map the location and depths of the VPUs and establish coordinates for CPT
installation in support of the NIC effort.

A total of 100 CPTs were installed to characterize 50 VPUs with the MDP system. The CPTs
were installed approximately 6-inches from the outer edge and nominally 1800 apart (on
opposite sides) of each VPU. Characterization results were obtained using the AMP- 100 gross
gamma detector; one component of the MDP system to obtain screening level radiological
characterization associated with:

1) the distribution of measureable activity in each VPU,

2) the maximum exposure rate for each VPU,

3) and the lowest depth at which activity was detected.

The data quality objectives and measurement performance requirements are prescribed by the
SAP. The data will be used for planning future intrusive characterization activities (if required)
and/or developing remediation strategies for the 618-11 VPUs. A summary of the measurement
results for the VPUs is presented in the following table and includes the location and maximum
radiation field identified in each VPU along with the lowest depth at which activity was detected
using the AMP- 100 gross rate meter.
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Table El - VPU Gross Rate Summary
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Lowest Depth
(ID) Exposure Rate at LD

Maximum Gross Maximum Activity (mRhr)
Rate Location Gross Rate Detected (ft) Exposure rates below 0.3 mRlhr

VPU Date (CPT#/Depth [ft]) (mR/hr) In CPT are In italics

5/12/11 2/-16.69 306 CPT 1 - 21.69 CPT 1 - 0.14
CPT 2 - 21.69 CPT 2 - 0.17

2 5/12/11 1/-14.69 2439 1-22.69 1-0.16
2-22.69 2-0.06

5/16/11 2/-10.69 20.4 1-22.69 1 -0.15
2-19.69 2 - 5.0

4 5/16/11 2/-8.69 456 1-22.69 1-0.15
2-20.69 2-0.03

5 5/17/11 2/-17.69 268.4 1-21.69 1-0.02
2 -20.69 2-0.03

6 5/17/11 2/-10.69 190.3 1-21.69 1 - 0.04
2-20.69 2-0.09

7 5/18/11 2/-15.69 79.16 1-21.69 1-0.07
2-21.69 2-6.05

8 5/18/11 1/-13.69 1049 1-20.69 1-0.04
2-20.69 2-0.17

9 5/18/11 1/-15.69 211.8 1 -21.69 1-0.06
2-20.69 2-0.02

10 5/19/11 1/-17.69 523.3 1-22.69 1-0.14
2_-19.69 2-0.94

11 5/19/11 2/-13.69 56.4 1-20.69 1-0.15
- 2-18.69 2-1.45

12 5/23/11 2/-14.69 321.9 1-21.69 1-0.06
2-20.69 2 - 0.09

5/23/11 1/-17.69 23.42 1 -19.69 1-1.06
2-21.69 2-0.34

14 5/23-24/11 2/-15.69 203.8 1-22.69 1-0.14
2-21.69 2-0.04

15 5/24/11 1/-12.69 273.9 1-21.69 1-0.17
2-22.69 2 - 0.08

16 5/24/11 2/-16.69 110.1 1-22.69 1-0.29
2-22.69 2 - 0.03

17 5/25/11 2/-14.69 1095 1-22.69 1-0.12
2-18.69 2-4.02

18 5/25/11 2/-15.69 1298 1-22.69 1-0.04
2 -22.69 2- 0. 11

19 5/25/11 2/-16.69 18.23 1-19.69 1-0.2
2-22.69 2 - 0.06

5/25-26/11 2/-13.69 73.7 1 -21.69 1-0.18
2-22.69 2-0.02

21 6/16/11 2/-10.69 5.41 1-21.69 1-0.04
2-22.69 2-0.3

22 6/16/11 1/-18.69 728.1 1-22.69 1-0.12
2-22.69 2-0.03

iv
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Lowest Depth
I(LD) Exposure Rate at LD

Maximum Gross Maximum Activity (mRhr)
Rate Location Gross Rate Detected (ft) Exposure rates below 0.3 mRlhr

VPU Date (CPT#/Depth [ft]) (mR/hr) In CPT are initalics

23 6/16/11 2/-16.69 1985 1-20.69 1-0.27
1 2-22.69 2-0.15

24 6/15/11 1/-12.69 18.26 1 - 21.69 1-0.03
2-21.69 2 -0.01

25 6/15/11 2/-10.69 77.22 1-22.69 1-0.21
2 - 21.69 2-0.17

26 6/15/11 2/-17.69 1217 1-21.69 1-0.22
2-22.69 2- 0.01

27 6/14/11 2/-17.69 40.11 1-19.69 1-0.01
2-22.69 2-0.06

28 6/14/11 2/-11.69 0.23 1-19.69 1 - 0.03
--- 2-19.69 2-0.04

29 6/14/11 1/-5.69 0.35 1-17.69 1-0.24
2-20.69 2-0.02

30 6/13/11 2/-15.69 345.4 1 -22.69 1 -0.01
_I 2-22.69 2-0.04

31 6/6/11 1/-15.69 2073 1-22.69 1-0.05
2-20.69 2-0.04

32 6/6/11 2/-16.69 66 1-22.69 1-0.15
2-21.69 2-0.02

33 6/2/11 2/-17.69 435 1-22.69 1-0.09
2 - 22.69 2-0.01

34 6/2/11 1/-12.69 42 1 -17.69 1-2.72
2-19.69 2-20.08

6/2/11 1/-14.69 101.2 1-19.69 1- 0.22
2 - 19.69 2 - 0.38

36 6/1/11 2/-7.69 26.85 1-21.69 1-0.06
2-21.69 2 - 0.09

37 6/1/11 1 2/-10.69 1935 1-22.69 1-0.39
2-22.69 2-0.16

38 5/31/11 1/-16.69 2169 1-20.69 1-0.07
2-22.69 2-0.1

9 5/31/11 2/-12.69 21.27 1-20.69 1-0.1
____________ _____j- 2- 20.69 j _ 2-0.22

40 6/20/11 1/-9.69 0.76 1-21.69 1 - 0.1

41 6/13/11 2/-11.69 33.7 1-21.69 1-0.07
1 2-21.69 2-0.15

42 6/09/11 2/-13.69 604.9 1- 19.69 1- 0.3
_2-_19.69 2-0.07

43 6/09/11 2/-15.69 2270 1 -22.69 1 -0.2
2 -19.69 2-0.04

44 6/9/11 2/-11.69 8909 1-22.69 1-0.15
j ~2 - 22.69 2 -0.02--
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Maximum Gross Maximum
Rate Location Gross Rate

(CPT#IDepth [ft]) (mR/hr)

Lowest Depth
(LD)

Activity
Detected (ft)

In CPTVPU
45

_ 
_

46

47

48

49

50

Exposure Rate at LD
(mRlhr)

Exposure rates below 0.3 mRlhr
are In italicsDate

6/8/11l

6/8/11

6/8/11

6/7/11

6/7/11

6/7/11

1-0.13
2-0.01

1-0.14
2-0.02

1 - 0.03
2-0.18

vi

2/-15.69 1781 1 -19.69
1 2-22.69

2/-10.69 3489 1 -20.69
2 -21.69

2/-16.69 3649 1 -20.69
2-22.69

2/-7.69 490 1-20.69
t2 --22.69

2/-16.69 237 1 - 19.69
2 -22.69

2/-14.69 103 1 -21.69
2 -21.69

1-0.38
2-0.04

1 -0.1
2 - 0.03

2-0.19 J

I
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618-11 NON-INTRUSIVE CHARACTERIZATION REPORT

1.0 PURPOSE

This report presents the non-intrusive characterization (NIC) measurement results for the 618-11
Burial Grounds and provides a general assessment of the exposure rates based on gross radiation
measurements obtained from two cone penetrometers (CPT) installed nominally 1800 apart at
each Vertical Pipe Unit (VPU) location. As prescribed by the 618-11 Sampling and Analysis
Plan, DOE/RL-201 1-02, Revision 0, Sampling and Analysis Plan for Characterization of the
618-11 Burial Ground (SAP) only the collection and analysis of gross gamma data detectors has
been included in this report. This data indicates the maximum exposure rate associated with
each VPU and the lowest depth at which activity was detected.

Characterization results were obtained using an in-situ radiological multi-detector probe system
(MDP). The MDP was developed under a separate contract (Contract DE-AC09-03NT42006)
for the U.S. Department of Energy-HQ's In-situ TRU Waste Delineation and Waste Removal at
Hanford 618-10 and 618-11 Burial Ground Project. After system development and prior to
deployment at the 618-11 Burial Ground the MDP system had been deployed at Hanford's 118-
K-1 Burial Ground and the 618-10 Burial Ground sites.

The full scope of the 618-11 NIC is described in the SAP. In accordance with the SAP, the term
"non-intrusive," means burial ground structures will not be opened or exposed in a manner in
which the contents of these features will be accessible to personnel or the surface environment.

A total of 50 VPUs were characterized with the MDP system using the AMP-100 gross gamma
detector. The data quality objectives and measurement performance requirements are prescribed
in the SAP and required only gross gamma data collection using the AMP- 100 detector. The
data obtained from this project will be used for planning future intrusive characterization
activities (if required) and/or developing remediation strategies for the 618-11 VPUs.

A schematic drawing of the 618-11 Burial Ground is provided in Figure 1 illustrating the
location of the VPUs within the burial ground and identifying the numbering sequence used to
quantify the data obtained for each VPU during the characterization effort.

1
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caJ

Figure 1 - Schematic Drawing of the 618-11 Burial Ground VPUs

1.1 Statement of the Problem

The 618-11 Burial Ground consists of 50 VPUs. Each VPU was constructed by welding five 55-
gallon bottomless drums together and burying them vertically in trenches with about 10-feet of
space between them. The VPUs are open to the soil at the bottom. The VPUs in the 618-11
Burial Ground began receiving waste in May 1963, primarily from the 325 Radiochemistry
Laboratory and 327 Radiometallurgy Laboratory. Typical VPU contents included 1-liter cans of
hot cell wastes (wipes, samples, tools, cutup equipment), 6-liter open top pails (referred to as
milk pails) and 1-quart juice cans containing grinding discs, hot cell wastes and fuel fragment
residues, and 6-liter cans containing filter traps and gunk catchers. In mid-1964, larger 1-gallon
and 5-gallon containers were introduced for laboratory waste disposal. When dose rates became
a personnel safety issue, the VPUs were backfilled with site soil, gravel, or concrete to provide
shielding and reduce dose rates to acceptable levels.

2



618-11 Non-Intrusive Characterization Report

The burial ground received a minimum of 2-feet of clean overburden soil when it was closed in
December of 1967, with an additional 2-feet of clean topsoil added for surface stabilization in
1983. A safety basis requirement, as identified in WCH- 184, Revision 1, Technical Safety
Requirementsfor 618-10 and 618-11 Burial Sites, credited the existing soil overburden covering
the VPUs at 618-11 as a passive design feature precluding soil overburden removal. As a result,
in preparation for the surface geophysics activities, the burial ground vegetation was mowed and
an additional 8-inches to one foot of gravel was provided over the VPU area. Limited records
were kept of the burial ground disposal practices and disposal records do not include an
inventory of the VPU contents. Therefore, an additional understanding of the quantity and
condition of the material deposited in the VPUs is needed to help plan future remediation
strategies.

1.2 Data Collection Methods

1.2.1 Development of the MDP System

The approach for in-situ characterization of VPUs was established during Phase I and Phase II of
the In-situ TRU Waste Delineation and Waste Removal at Hanjbrd 618-10 and 618-11 Burial
Ground Project at the 118-K- 1 waste site. This project was funded by the United States
Department of Energy (DOE) Office of Environmental Management under contract number DE-
AC09-03NT42006.

At the conclusion of cold demonstrations and laboratory verification at the Idaho National
Laboratory (INL), the MDP system was ready for hot demonstration at a Hanford burial ground.
North Wind, Inc. (North Wind) pursued a hot demonstration to characterize six buried silos at
the 11 8-K-I Burial Ground. Process knowledge and historical data indicated one or more silos
could contain high concentrations of 60Co. The silos are 10-feet in diameter and 25-feet deep;
this presented an opportunity to demonstrate the MDP system on waste disposal units other than
VPUs. The objective was to complete hot demonstration of the MDP, demonstrate MDP
performance on a much larger geometry, and provide characterization data to support 11 8-K- 1
remedial action decisions. This hot demonstration confirmed the ability of the MDP system to
operate in a field environment and identified and quantified radionuclides at the burial ground.

In 2010, the MDP system was used again to determine the estimated exposure rates, isotopic
concentrations, and bounding radionuclide inventories of the 618-10 VPUs and at selected 618-
10 trench locations. The 618-10 Burial Ground consisted of 12 trenches and 94 VPUs. A total
of 94 VPUs and 100 trench locations were characterized with the MDP system. The MDP
system provided screening level preliminary data based on direct measurements, modeling, and
scaling to estimate radionuclide inventories in the burial ground.

MDP deployment within the 618-11 Burial Ground was considered to be a production
deployment of an already proven turn-key system. In other words, no further technical
development was needed prior to deployment at 618-11 as the technology had been deployed
twice previously with successful results, or when compared to previously collected data at 618-
10.

The 618-11 Burial Ground is considered a sister site to 618-10 and received similar types of
waste from the 325 Radiochemistry Laboratory and 327 Radiometallurgy Laboratory. Prior to
deploying the MDP at 618-11 improvements to the system were made based on lessons learned
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from the 618-10 NIC campaign. These lessons learned, and the resulting improvements,
addressed the robustness and reliability of the system and included upgraded umbilical
connectors, field hardening of the MDP detectors, and improved hardware for conducting daily
source checks and documenting MDP system operation. Implementing the system
improvements stemming from 618-10 lessons learned resulted in greatly improved reliability of
the MDP system and as a result there was no down-time or delays associated with operation of
the MDP in the field at 618-11.

2.0 DESCRIPTION OF THE MDP SYSTEM

The MDP system is configured with five standard commercial radiation detector modules,
including a GM (AMP-100) gross rate meter, two gamma spectroscopy detectors, two neutron
detectors and the associated vendor provided software utilizing an integrated approach for data
acquisition, analysis, and archiving. The scope of the in-situ radionuclide characterization at the
618-11 Burial Ground involved only gross gamma data collection, as required by the SAP,
DOE/RL-2011-02, Revision 0. Therefore, only the AMP- 100 detector of the MDP system was
needed to obtain the required data. The standard commercial detector configured for 618-11 met
the requirements as described in DOE/RL-2011-02. The detector system is designed to be
deployed in a CPT having 2 -/4- inch O.D. and 2 %- inch I.D. nominal dimensions. Two CPTs were
installed approximately 6-inches from the outer edge of, and equally spaced around, the perimeter
of each VPU (approximately 1800 apart, one on each side of each VPU) to a target depth of 6-feet
below each VPU.

Figure 2 illustrates the basic configuration of the CPTs installed around each VPU and shows the
CPTs installed in a row of VPUs at the 618-11 Burial Ground.
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CPT grouping at each VPU

Figure 2 - Configuration and Placement of Cone Penetrometers Around 618-11 VPUs
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2.1 Hardware

Figure 3 shows the detector configuration of the MDP and Figure 4 shows the actual detector
components within the protective tube.

BF3 Detector
0 .5-in. D x
2.75-In.
Lonca

He3 Detector
1.0- in. D x
7.5-in. Long

CZT Detector
0.5-In. D x
2.75-in. Long

AMP 100
Gross Rate
Meter 1.0-
In. D x 5.00-
in. Long

LaBr (or Nal)
PMT and
Detector
1.908-in. D x
12-in. Long

Tungsten
Plug
1.5-in. D x
1-In. Lona

Overall
Length -
38.25-in.
(Nominal)

Figure 3 - Multi-Detector Probe Detector Configuration
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Figure 4 - MDP Probe with Detectors

Table 1 - SAP DOEIRL-2011-02 Radiological Analytical Performance Requirements

Analyte Analytical Detection Limit GoalsaType neMethod

Performance Requirements for Direct Field Measurements

Rad betagsmma Mueller 0.3 mR/hr to 750 R/hr

KSAP, Section 2.1, requires a minimum detection capability of 5mR/hr.

The general characteristics of the MDP gross gamma detector are described below:

Gross Gamma Activity - An energy compensated Geiger-Mueller (GM) detector, the AMP- 100
has been included in the detector string to replace the smaller detector used in the prototype.
This detector has a nominal operational range of 10 mR/hr to about 1000 R/hr but the calibrated
range was adjusted to 0.3 mR/hr to 750 R/hr.

Figure 5 shows a schematic of the MDP hardware. The components illustrated in light gray
remained part of the MDP system as deployed at 618-11. Data was collected by these detectors
as part of the normal operation of the system. However, only data obtained by the AMP- 100
(highlighted component) was logged and controlled for 618-11 NIC.
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St. Gobain 1.0 D 4-in LaBr3  * Hig Voltage ORTEC DSPEC-LF
or Nal(TI) Signal DP1

CZT Detector EV 4 High Voltage ORTEC DSPEC-LF ~
Products Spear 

RSignal

Signal
AMP-100-Gross Rate HghVotag__

Meter High Voltag ELCO Power
I Supplye

.4
ComuterPrter

AL~

3He Detector LND -25224
with Preamplifier/High

Voltage (PDT 20A)

BF 3 Detector LND - 20263
With Preamplifier/High

Voltage (PDT 20A)

Pulse Counter

___________________________ a -

I
Figure 5 - MDP AMP-100 and Data Acquisition Hardware

Note: All MDP configured elements are shown, but only AMP-100 elements are prominently displayed as the only
AMP- 100 data contractually required.

2.2 Software

The MDP system was modeled after similar systems (and applications) developed for use at the
INL. The MDP system relies on a number of commercial off-the-shelf software applications
integrated to provide a fully automated data acquisition and analysis system. The primary
software integrator is the LabView 8 code. This code functions as the system interface and
control of the other software elements including both data acquisition and analysis.

Figure 6 illustrates the MDP data acquisition and process functional schematic. The data
acquisition systems illustrated in light gray remained part of the MDP system as deployed at
618-11. The acquisition systems operated as part of the normal function of the system.
However, only data acquired by the AMP- 100 (highlighted GM detector) was logged and
controlled for 618-11 NIC.

8

Redundant Data Storage
LaCie Brick 500GB

or Equivalent
___



618-11 Non-Intrusive Characterization Report

Data AcquisitionlInitial Analysis

LaBr3 or Nal(T1)
Detector

CZT Detector

GM Detector 1-+

3He Detector

BF3 Detector

Lab View Automat-
ed Position and Da-

ta Storage
(Redundant storage
-external hard drive)

Automated Muild-channel Analysis
with ORTEC schntIvIslon EquIvalent

Automated CZT Multi-channel
Analysis

Lab View Pulse Counter
Analysis Module

-9

-4

Data Acquisitionlinitial Analysis

LaBr 3 or Nal(T1)
Detector

CZT Detector

GM Detector

'He Detector

BF3 Detector T _*

Integrate data
from multiple

CPTS
assess source

position in VPU
calculate activity

Plot integrated data and
- printout TRU and iso-

topic inventory for VPU

Data AcquisitionlInitial Analysis

[oat SAutomated source Automated back-LocateSrce--- check control chart ground check and con-
generation trol chart generation

Figure 6 - MDP AMP-100 Data Acquisition and Processes

Note: All MDP configured elements are shown, but only AMP-100 elements are prominently displayed as the only
AMP-100 data contractually required.

2.2.1 Data Storage

The MDP system utilizes a redundant storage approach ensuring no data is lost in the event of a
hard drive failure on the primary computer. An embedded LabView software module provides
automated backup to an external hard drive. The primary elements backed up include all
acquired spectra, analysis results, and intermediate data. Files from the external hard drive are
downloaded daily and transferred to the Subject Matter Expert (SME) for data review and
processing.
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2.3 Field Operations

Characterization activities started with a detailed geophysical survey of the VPU areas, utilizing
a working grid laid out by a civil surveyor. Survey methods included a reconnaissance level
magnetic survey, a high resolution magnetic survey, Time Domain Electromagnetic Induction
survey, and a Ground Penetrating Radar (GPR) survey. The geophysic work activities were
conducted in accordance with North Wind Work Instruction PWI-10473-001, 618-11 Burial
Ground VPU & Caisson Delineation.

Based on the geophysical survey measurement results, a detailed list of VPU center point
coordinates was generated for all 50 VPUs, converted to Washington State coordinates, and
staked by a Washington State licensed civil surveyor. These locations were scaled from WCH-
furnished drawings and staked. GPR data was used to determine the depth of earth cover over
each VPU, allowing an accurate determination of total CPT lengths needed for each location.

In accordance with North Wind Work Instruction PWI-10473-003, 618-11 Burial Ground
Probehole Installation, circular templates were used to locate the CPT installation points; two
CPTs per VPU, equally spaced around the template circumference; nominally spaced 6-inches
outside the circumference of the VPU; and tailored to the diameter of each VPU. The CPTs
were installed using direct push technology methods. Initial pushes were made to a depth of 8-
feet at the VPU. At this point, an inclinometer was used to verify vertical orientation of the CPT
using North Wind Work Instruction, PWI-10473-004, 618-11 Burial Ground Probehole
Inclinometer Relative Zero Field Calibration and Operation. After verifying vertical
orientation, CPTs were driven to a target depth of approximately 6-feet below each VPU.
Nominal depth for each CPT was approximately 24-feet below ground surface.

Vertical orientation was measured by a digital carpenter's level calibrated and certified by the
manufacturer. Prior to deploying the MDPs, a go/no-go gauge (fabricated to the same
dimensions as the MDP) was inserted to the full depth of each CPT to verify the tubes were free
of kinks or obstacles. A secondary function of the go/no-go gauge was to check for potential
contamination inside the tubes.

MDP field operations were conducted using North Wind Work Instruction PWI-10473-005, 618-
11 Burial Ground Multi-Detector Probe Field Operations. One MDP system was used for
characterization of the 618-11 VPUs with a spare MDP system available. The MDP was
operated by the MDP Field Engineer and a MDP Jr. Engineer. The Jr. Engineer was responsible
for deploying the MDP detector probe in the CPTs. Following system startup and field source
checks, the MDP detectors were inserted to the full depth of each CPT and the starting depth was
entered by the operator into the MDP console. Measurements were then performed for a three
minute count time with the elevation being increased by one foot between measurements.

Once all work was completed the As-Built locations for each CPT were verified by a licensed
Washington State Professional Land surveyor. Exact coordinates of the VPUs and CPT
locations are confirmed and documented by Appendix D, 618-11 VPU As-Built Survey 618-11-
003-001, Revision 0.

The SAP required each probe point to be driven to approximately 6-feet below the VPUs
(approximately 24-feet) and if gamma logging activity showed elevated radiation existed at the

10
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bottom of the probe point, additional lengths of CPTs would be driven. The lowest depth
activity data for each VPU were reviewed with RL and the Environmental Protection Agency
and determined additional CPTs were not required to be driven.

CPT 579 inserted around VPU 40 was determined to be contaminated during the go/no-go check
after the CPT was driven to a depth of 24-feet. As a result, CPT 579 was not utilized to
characterize VPU 40. VPU 40 data is based on the data obtained from CPT 578.

The results of the associated technical smear data collected from CPT 579 are as follows:

Radlonuclide C ActivIty
(dpm/100 cm2)

Cs-137 - 360,000

Am-241 733,0

Eu-i54 620

d~_o6 [ ~440

3.0 SYSTEM OPERABILITY PROCESS

System operability was confirmed using the MDP operations checklist in accordance with North
Wind Work Instruction, PWI- 10473-005, 618-11 Burial Ground Multi-Detector Probe Field
Operations.

This included initial AMP- 100 calibration, system setup, startup, daily source response checks,
operation, and shutdown activities.

3.1 Initial AMP-100 Calibration Check

A calibration verification measurement was performed for the AMP- 100 detector used for the
618-11 measurements by the INL's Health Physics Instruments Laboratory and a certification
document for the detector system was prepared. A copy of the certification is shown in
Appendix A.

3.2 Daily Source Check Operability Verification

At the beginning and ending of each day, source checks were performed by the MDP operators
using a 152Eu radioactive source (approximately 10 microcuries) producing multiple gamma rays
for characterizing the general operational characteristics of the MDP gamma detector. Sources
were procured with certifications traceable to the National Institute of Standards and Technology
(NIST) and controlled by WCH. Source checks assessed system operability for the AMP- 100
detector.

The twice daily checks provided indication of system operability. Daily source check data were
logged in the MDP computer and reviewed by the SME to assess whether the data obtained were
suitable for subsequent analysis. The AMP- 100 source check data are listed in Appendix A and
the results are shown in Figure 7. Figure 7 shows the MDP GRM data for all dates where VPU
measurements were performed.
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MP 100 mR/hr
verage plus 2 S.D.

- Average minus 2 S D.

4

2.5

2

4/27/2011 5/7/2011 5/17/2011 5/27/201. 6/6/Measurementl Date /21 6/16/2011 6/26/2011

Figure 7 - AMP-100 Check Source Data with 2 Standard Deviation Upper and Lower Bounds

3.3 MDP Data Analysis and Results

Analysis of the MDP data for 618-11 provides exposure rates, the distribution of activity along
the length of the VPUs and the lowest depth at which activity was detectable using the AMP- 100
data. Calibration data for the AMP- 100 demonstrated measurement sensitivities to 0.3 mR/hr.
Gross rate data obtained with the AMP- 100 detector measured activities as low as 0.01 mR/hr at
618-11. Although, these measurements are below the calibrated limits of the detector the intrinsic
characteristic of the AMP-100 suggest that the detector response would be linear to lower ranges
such as 0.01 mR/hr. However, it should be noted that there is greater uncertainty associated with
any measurement recorded below 0.3 mR/hr. These data are reported in Appendix B and
discussed in Section 4.0.

4.0 DATA SUMMARY

This section presents the MDP AMP-100 measurement results for the 50 VPUs within the 618-
11 Burial Ground. Table 2 lists a summary description of the maximum gross rates measured,
their depths, and the maximum depth at which activity was measurable using the AMP- 100.
Appendix B lists the AMP-100 gross rate data for the VPUs. The data listed in Appendix B
includes the MDP system used, the VPU identifier, CPT location, depth, and the gross exposure
rate in mR/hr. In all cases, CPTs were orientated north south with CPT 1 located on the West
and CPT 2 positioned on the East of the VPU.
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Examination of the data indicates the maximum radiation field measured was 8.9 R/hr. There
were 18 VPUs where the maximum radiation field was below 100 mR/hr, 18 VPUs where the
radiation field was between 100 and 1000 mR/hr, and 14 VPUs with maximum radiation fields
greater than I R/hr.

Table 2 - VPU Summary Data
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Lowest Depth
(LD) Exposure Rate at ID

Maximum Gross Maximum Activity (mRhr)
Rate Location Gross Rate Detected (ft) Exposure rates below 0.3 mRihr

VPU Date (CPT#/Depth [ft]) (mR/hr) in CPT are In Italics

1 5/12/11 2/-16.69 306 CPT 1 - 21.69 CPT 1 - 0.14
CPT 2 - 21.69 CPT 2 - 0.17

2 5/12/11 1/-14.69 2439 1-22.69 1-0.16
2-22.69 2-0.06

3 5/16/11 2/-10.69 20.4 1-22.69 1-0.15
2 -19.69 2 -5.0

4 5/16/11 2/-8.69 456 1-22.69 1-0.15
2 -20.69 2 -0.03

5 5/17/11 2/-17.69 268.4 1 -21.69 1-0.02
2-20.69 2-0.03

6 5/17/11 2/-10.69 190.3 1-21.69 1-0.04
2-20.69 2- 0.09

7 5/ 2/-15.69 79.16 1 -2169 1-0.07

8 5/18/11 1/-13.69 1049 1-20.69 1-0.04
- - -- - 20.6 2 -0.17

9 5/18/11 1/-15.69 211 8 1-21.69 1-0,06
2-20.69 2-0.02

10 5/19/11 1/-17.69 523.3 1-22.69 1-0.14
2-19.69 2-0.94

11 5/19/11 2/-13.69 56.4 1-20.69 1-0.15
____~~ 18.69 j _ __ __ _ 2-1.45 _

12 5/23/11 2/-14.69 321.9 1-21.69 1-0.06
2-20.69 2-0.09

13 5-23/11 1/-17.6 23.42 1-19.69 1 -1.06
2 - 21.69 2-0.34

14 5/23-24/11 2/-15.69 203.8 1 -22.69 1-0.14
2 - 21.69 2-0.04

5/24/11 1/-12.69 273.9 1-21.69 1-0.17
___ _____ ______2-22.69 2_ 2-0. 08

16 5/24/11 2/-16.69 _j 110.1 1-22.69 1-0.29
__77___ 2-22.69 2-0.03

17 5/25/11 2/-14.69 1095 1-22.69 1-0.12
2 - 18.69 2-4.02

5/25/11 2/-15.69 1-22.69 1-0.04
________~~~~~ -____ J_______j 222.69 2-0.11

19 5/25/11 2/-16.69 18.23 1-19.69 1-0.2
2-22.69 2-0.06

20 5/25-26/11 2/-13.69 73.7 1-21.69 1-0.18
2 -22.69 2 -0.02

21 6/16/11 2/-10.69 5.41 1-21.69 1-004
_______2-22.69 j2-0.3

22 6/16/11 1/-18.69 728.1 1-22.69 1-0.12
2-22.69 2-0.03
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Lowest Depth
(LD) Exposure Rate at LD

Maximum Gross Maximum Activity (mR/hr)
Rate Location Gross Rate Detected (ft) Exposure rates below 0.3 mR/hrVPU Date (CPT#/Depth [ft]) (mR/hr) In CPT are in italics

23 ] 6/16/11 2/-16.69 1985 1-20.69 1-0.27
2 -22.69 2 -0.15

24 6/15/11 /-17.69 18.26 1-21.69 1-0.03
1 1 . _ _ _ __ j 2-21.69 2-0.01

25 6/15/11 2/-10.69 77.22 1-22.69 1-0.21
- -21.69 2-0.17

26 6/14/11 2/-17.69 1217 1-21.69 1-0.026 -.36 1-0.2
27 6/14/11 2/-17.69 40.11 1-19.69 1-0.01

2-22.69 2-0.06
28 6/14/11 2/-11.69 0.23 1 -19.69 1 - 0.03

2 - 23.69 2-0.04

2 6/13/11 2/-15.69 03 1-22.69 1-0.1
1 Vj2 - 2.69 2-0.02

30_ 6/2/11 2/-17.69 3435 1 -22.69 1 -0.01

31j 6/6/11 1/-15.69 2073 1-22.69 j1I-'0.05
2-20.69 2-0.04

32 6/6/11 2/-16.69 66 1-22.69 1-0.15
2-21.69 2-0.02

37 6/2/11 2/-17.69 j 435 1-22.69 1-0.9

2 -22.69 2 -0.1

34 6/2/11 1/-12.69 42 -117.69 1-2.72
322-19.69 /22-0.08

6/2/11 1/-14.69 101.2 1-19.69 1-0.22
___ __j 2-19.69 2 2-0.38

36 6/1/11 2/-7.69 26.7 1-21.69 1-0.06
2-21.69 2 -0.0

37 6/1/11 2/-10.69 1935 1-22.69 1-0.39
2-22.69 2-0.16

38 I 5/31/11 1/-16.69 2169 I 1-20.69 j1-0.07
2/-.2-22.69 2 2-0.1
2/-12.69 21.27 J 1-20.69 1_01

40 6/20/11 1/-9.69 I 0.76 1-21.69 1-0.1
(C PTI 9A _ ______ n_ _ __________I _J________

41 /13112/-11.69__ 33.7 1- 21.69100
_____________ ________ 2-21.69 2-0.15

42 6/09/11 2/-1 3.69__ 604.9 1-19.69 1-0.3
______ ___ __ _____2-19.69 2-0.07

43 6/09/11 2/-15.69 2270_ 1 -22.69 1 -0.2

446/9/11 2/-11.69 8909 I 1-22.69 1-0.15
- - ___ J 2-22.69 2-0.02
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Lowest Depth
(ID) Exposure Rate at LD

Maximum Gross Maximum Activity (mRahr)
Rate Location Gross Rate Detected (ft) Exposure rates below 0.3 mRlhr

VPU Date (CPT#/Depth [ft]) (mR/hr) in CPT are In italics

45 6/8/11 2/-15.69 1781 1-19.69 1- 0.38
2-22.69 2-0.04

46 6/8/11 2/-10.69 3489 1-20.69 1-0.1
12 -21.69 2 -0.03

47 6/8/11 2/-76.69 3649 1-20.69 1-0.2

_ ___ 2-22.69 2-0.19
48 6/7/11 2/-7.69 I 490 1-20.69 1-0.13

49 j 6/7/11 2/-16.69 237 1-19.69 1-0.14
S222.69 2-0.02

50 6/7/11 2/-14.69 103 1-21.69 1-0.03
2-21.69 2-0.18

Figures 8-13 are summary figures showing the distribution of activity in six selected VPUs
ranging from low to high activity. The position locations (1, 2 and 3) correspond to 00, 1800, and
360 providing a 3D perspective of the activity distribution within a VPU. Position 1 represents
CPTI, position 2 represents CPT, and position 3 at 3600 corresponds to CPTI at 00. This
nomenclature allows a better graphic representation of the data. Typically, the higher activities
are generally located near the bottom of the VPUs. The activity distribution plots for all VPUs
are shown in Appendix C.
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Figure 8 - VPU 3 Activity Distribution
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Figure 9 - VPU 11 Activity Distribution
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Figure 10 - VPU 15 Activity Distribution
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Figure 11 - VPU 18 Activity Distribution
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Figure 12 - VPU 43 Activity Distribution
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Figure 13 - VPU 44 Activity Distribution
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Appendix A
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Appendix A
MGP AMP-100 Source Check Data and Calibration Certificates

Exposure
Date Time (mR/hr)
5/5/2011 9:53:10 3.317
5/10/2011 8:53:17 4.609
5/10/2011 9:3:34 5.091
5/10/2011 9:12:3 5.519
5/10/2011 9:22:18 4.797
5/10/2011 9:34:9 4.308
5/10/2011 9:43:43 4.014
5/10/2011 9:57:24 3.997
5/10/2011 10:8:51 3.599
5/10/2011 10:18:52 6.036
5/12/2011 8:42:31 4.432
5/12/2011 15:26:8 4.858
5/16/2011 8:38:29 3.956
5/16/2011 8:46:54 3.809
5/16/2011 15:42:19 4.089
5/17/2011 7:24:58 3.845
5/17/2011 13:53:58 3.121
5/18/2011 7:33:13 3.582
5/18/2011 15:40:42 4.229
5/19/2011 7:26:18 4.157
5/19/2011 15:24:16 4.303
5/23/2011 8:12:15 5.457
5/23/2011 15:33:25 4.515
5/24/2011 7:4:34 3.719
5/24/2011 15:50:24 5.129
5/25/2011 7:23:23 4.16
5/25/2011 15:39:28 4.574
5/26/2011 7:24:48 3.969
5/26/2011 11:58:33 5.012
5/31/2011 8:43:26 3.685
5/31/2011 15:49:30 3.213
6/1/2011 7:9:31 3.341
6/1/2011 15:22:53 3.295
6/2/2011 7:22:42 3.134
6/2/2011 14:59:33 3.818
6/6/2011 7:25:31 3.751
6/7/2011 15:0:9 2.714
6/7/2011 7:21:17 4.472
6/8/2011 15:43:52 3.781
6/8/2011 7:24:46 3.799
6/9/2011 15:44:15 5.36
6/9/2011 7:50:28 4.061
6/13/2011 15:40:53 3.269
6/13/2011 7:24:47 4.909
6/14/2011 16:5:43 3.262
6/14/2011 7:0:13 4.033
6/15/2011 15:50:15 3.214
6/15/2011 7:2:47 4.055
6/16/2011 15:44:36 4.654
6/16/2011 7:16:59 2.962
6/20/2011 15:33:59 3.896
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6/20/2011 7:33:15 4.1

MGP MODEL AMP-100

Record of Calibration

A-2

Frm-CWI-208A
03/31/2011
Rev. 01
Use with CWI-208 Page 1 of 1

SERIAL NUMBER: S ISSUED TO RECEIVED DATE

MANUFACTURER: MGP

INSTRUMENT MODEL: AMP-100 UNIFORM FILE CODE

PROBE MODEL 4-0021

.REPAIRIMAINTENANCE

WORK PERFORMED: N /A

PARTS USED: -3'J

BATTERY: O\. HIGH VOLTAGE: (
*repairlmaintenance reflects the previous calibration cycle

CALIBRATIONIAS FOUND INFORMATION

STANDARDS USED
Instruction: Place a check CALIBRATION AS FOUND
in the parenthesis for the EXPECTED CALIBRATION RESPONSE EXPECTED AS FOUND RESPONSE

source(s) used RESPONSE I Fail RESPONSE Pass / Fail

H-1Cs034 20 mR/h (18-22) mR/h 20 mR/h (16-24) mR/h

H-1Cs036 1000 mR/h (900-1100) ()y mR/h 10oomRrn (800-1200) mR/h

H-1Cs037 F1 10 R/h (9-11) 3 R/h 10 R/h (8-12) R/h

(( H-1Cs038 F2 200 R/h (180 - 220) R/h 200 R/h (160 - 240) R/h

H-1Cs040 F3 600 R/h (540 -660) ( R/h 600 R/h (480 -720) R/h

H-iCsO4l 700 R/h (630 -770) R/h 700 R/h (560 -840) R/h

()() H-1Cs045

H-1CsO46

COMMENTS:

Temperature: (19 - 24) *C Humidity: -j %RH (< 75%) Barometric Pressure: (615 - 660) mm Hg
MEASUREMENT UNCERTAINTY OF +1-10%, UNLESS OTHERWISE NOTED

SIGNATURE BLOCK

INSTRUMENT TECHNICIAN: N4 ZA REPAIR DATE:

CALIBRATION TECHNICIAN,'n_, X CALIBRATION DATE:: -q
"AS FOUND" TECHNICIAN: "AS FOUND" DATE

VALIDATION I REVIEW: DATE:

All Standards used in this calibration are traceable to NIS r
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Appendix B
MGP AMP-100 618-11 Data

Appendix Table BI - VPU1

Vertical Cone Exposure
MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)

1 GM 05-12-2011 09:05:52 1 1 -22.69 0
1 GM 05-12-2011 09:10:55 1 1 -21.69 0.14
1 GM 05-12-2011 09:14:16 1 1 -20.69 0
1 GM 05-12-2011 09:18:43 1 1 -19.69 0.08
1 GM 05-12-2011 09:22:16 1 1 -18.69 0.8
1 GM 05-12-2011 09:25:35 1 1 -17.69 12.99
1 GM 05-12-2011 09:29:09 1 1 -16.69 43.98
1 GM 05-12-2011 09:33:11 1 1 -15.69 27.38
1 GM 05-12-2011 09:36:27 1 1 -14.69 2.43
1 GM 05-12-2011 09:40:01 1 1 -13.69 0.46
1 GM 05-12-2011 09:43:16 1 1 -12.69 0.11
I GM 05-12-2011 09:46:31 1 1 -11.69 0.02
1 GM 05-12-2011 09:49:49 1 1 -10.69 0.08
1 GM 05-12-2011 09:53:09 1 1 -9.69 0.05
1 GM 05-12-2011 09:56:23 1 1 -8.69 0.05
1 GM 05-12-2011 09:59:53 1 1 -7.69 0
1 GM 05-12-2011 10:03:07 1 1 -6.69 0
1 GM 05-12-2011 10:06:23 1 1 -5.69 0
1 GM 05-12-2011 10:09:39 1 1 -4.69 0.01
1 GM 05-12-2011 10:12:55 1 1 -3.69 0.07
1 GM 05-12-2011 10:16:11 1 1 -2.69 0
1 GM 05-12-2011 10:19:36 1 1 -1.69 0.01
1 GM 05-12-2011 10:23:49 1 2 -22.69 0.01
1 GM 05-12-2011 10:27:05 1 2 -21.69 0.17
1 GM 05-12-2011 10:30:23 1 2 -20.69 0.01
I GM 05-12-2011 10:33:41 1 2 -19.69 0.41
1 GM 05-12-2011 10:37:05 1 2 -18.69 6.58
1 GM 05-12-2011 10:40:30 1 2 -17.69 82.69
1 GM 05-12-2011 10:44:23 1 2 -16.69 306.7
1 GM 05-12-2011 10:47:45 1 2 -15.69 117.3
1 GM 05-12-2011 11:59:58 1 2 -14.69 7.02
1 GM 05-12-2011 12:03:25 1 2 -13.69 1.12
1 GM 05-12-2011 12:06:57 1 2 -12.69 0.37
1 GM 05-12-2011 12:10:15 1 2 -11.69 0.21
1 GM 05-12-2011 12:13:56 1 2 -10.69 0.04
1 GM 05-12-2011 12:17:15 1 2 -9.69 0
1 GM 05-12-2011 12:20:34 1 2 -8.69 0
1 GM 05-12-2011 12:23:53 1 2 -7.69 0.09
1 GM 05-12-2011 12:27:10 1 2 -6.69 0
1 GM 05-12-2011 12:30:29 1 2 -5.69 0.02
1 GM 05-12-2011 12:33:54 1 2 -4.69 0
1 GM 05-12-2011 12:37:10 1 2 -3.69 0.08
1 GM 05-12-2011 12:40:31 1 2 -2.69 0
1 GM 05-12-2011 12:45:48 1 2 -1.69 0.16
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Appendix Table B 2 - VPU 2
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
I GM 05-12-2011 12:50:03 2 1 -22.69 0.16
1 GM 05-12-2011 12:53:18 2 1 -21.69 0.05
1 GM 05-12-2011 12:56:50 2 1 -20.69 0.05
1 GM 05-12-2011 13:00:10 2 1 -19.69 0.1
1 GM 05-12-2011 13:03:32 2 1 -18.69 7.59
1 GM 05-12-2011 13:06:57 2 1 -17.69 161.2
1 GM 05-12-2011 13:10:16 2 1 -16.69 331.9
1 GM 05-12-2011 13:13:41 2 1 -15.69 653.3
1 GM 05-12-2011 13:16:58 2 1 -14.69 2439
1 GM 05-12-2011 13:20:14 2 1 -13.69 1188
1 GM 05-12-2011 13:23:43 2 1 -12.69 272.2
1 GM 05-12-2011 13:27:05 2 1 -11.69 131.8
1 GM 05-12-2011 13:30:26 2 1 -10.69 53.06
1 GM 05-12-2011 13:36:09 2 1 -9.69 3.35
1 GM 05-12-2011 13:39:32 2 1 -8.69 3.61
1 GM 05-12-2011 13:42:49 2 1 -7.69 1.59
1 GM 05-12-2011 13:46:05 2 1 -6.69 0.28
1 GM 05-12-2011 13:49:26 2 1 -5.69 0.02
1 GM 05-12-2011 13:52:45 2 1 -4.69 0.08
1 GM 05-12-2011 13:56:14 2 1 -3.69 0.01
1 GM 05-12-2011 13:59:49 2 1 -2.69 0.2
1 GM 05-12-2011 14:03:23 2 1 -1.69 0.18
1 GM 05-12-2011 14:07:11 2 2 -22.69 0.06
1 GM 05-12-2011 14:10:45 2 2 -21.69 0
1 GM 05-12-2011 14:14:02 2 2 -20.69 0
1 GM 05-12-2011 14:17:16 2 2 -19.69 0.39
1 GM 05-12-2011 14:20:35 2 2 -18.69 21.45
1 GM 05-12-2011 14:23:51 2 2 -17.69 197.7
1 GM 05-12-2011 14:27:06 2 2 -16.69 368.2
1 GM 05-12-2011 14:30:26 2 2 -15.69 1820
1 GM 05-12-2011 14:33:48 2 2 -14.69 1144
1 GM 05-12-2011 14:37:03 2 2 -13.69 137.8
1 GM 05-12-2011 14:40:24 2 2 -12.69 32.55
1 GM 05-12-2011 14:43:39 2 2 -11.69 30.41
1 GM 05-12-2011 14:47:01 2 2 -10.69 4.13
1 GM 05-12-2011 14:50:27 2 2 -9.69 0.74
1 GM 05-12-2011 14:54:07 2 2 -8.69 0.61
1 GM 05-12-2011 14:57:22 2 2 -7.69 0.64
1 GM 05-12-2011 15:00:38 2 2 -6.69 0.05
1 GM 05-12-2011 15:03:55 2 2 -5.69 0.02
1 GM 05-12-2011 15:07:14 2 2 -4.69 0
1 GM 05-12-2011 15:10:27 2 2 -3.69 0.12
1 GM 05-12-2011 15:14:02 2 2 -2.69 0.03
1 GM 05-12-2011 15:17:23 2 2 -1.69 0
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Appendix Table B 3 - VPU 3
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-16-2011 08:55:03 3 1 -22.69 0.15
1 GM 05-16-2011 08:58:37 3 1 -21.69 0
1 GM 05-16-2011 09:01:55 3 1 -20.69 0.01
1 GM 05-16-2011 09:05:22 3 1 -19.69 0.06
1 GM 05-16-2011 09:08:40 3 1 -18.69 0.1
1 GM 05-16-2011 09:11:58 3 1 -17.69 0.37
1 GM 05-16-2011 09:15:18 3 1 -16.69 1.36
1 GM 05-16-2011 09:18:37 3 1 -15.69 6.26
1 GM 05-16-2011 09:21:50 3 1 -14.69 2.56
1 GM 05-16-2011 09:25:14 3 1 -13.69 2.51
1 GM 05-16-2011 09:28:26 3 1 -12.69 0.81
1 GM 05-16-2011 09:31:38 3 1 -11.69 0.9
1 GM 05-16-2011 09:34:50 3 1 -10.69 2.33
1 GM 05-16-2011 09:38:14 3 1 -9.69 2.08
1 GM 05-16-2011 09:41:27 3 1 -8.69 0.17
1 GM 05-16-2011 09:44:40 3 1 -7.69 0.05
1 GM 05-16-2011 09:47:55 3 1 -6.69 0
1 GM 05-16-2011 09:51:12 3 1 -5.69 0.08
1 GM 05-16-2011 09:54:26 3 1 -4.69 0
1 GM 05-16-2011 09:57:38 3 1 -3.69 0.02
1 GM 05-16-2011 10:00:50 3 1 -2.69 0.01
1 GM 05-16-2011 10:04:05 3 1 -1.69 0
1 GM 05-16-2011 10:08:54 3 2 -22.69 0.01
I GM 05-16-2011 10:12:10 3 2 -21.69 0
1 GM 05-16-2011 10:15:28 3 2 -20.69 0
1 GM 05-16-2011 10:18:44 3 2 -19.69 5
1 GM 05-16-2011 10:21:57 3 2 -18.69 0.39
1 GM 05-16-2011 10:25:12 3 2 -17.69 6.86
1 GM 05-16-2011 10:28:30 3 2 -16.69 5.17
1 GM 05-16-2011 10:31:46 3 2 -15.69 4.58
1 GM 05-16-2011 10:34:59 3 2 -14.69 1.9
1 GM 05-16-2011 10:38:13 3 2 -13.69 7.93
1 GM 05-16-2011 10:41:27 3 2 -12.69 8.09
1 GM 05-16-2011 10:44:39 3 2 -11.69 13.84
1 GM 05-16-2011 10:47:54 3 2 -10.69 20.42
1 GM 05-16-2011 12:05:49 3 2 -9.69 18.32
1 GM 05-16-2011 12:09:03 3 2 -8.69 2.18
1 GM 05-16-2011 12:12:16 3 2 -7.69 0.02
1 GM 05-16-2011 12:15:28 3 2 -6.69 0.27
1 GM 05-16-2011 12:18:39 3 2 -5.69 0.04
1 GM 05-16-2011 12:21:55 3 2 -4.69 0
1 GM 05-16-2011 12:25:08 3 2 -3.69 0.01
1 GM 05-16-2011 12:28:20 3 2 -2.69 0
1 GM - 05-16-2011 12:33:58 3 2 -2.69 0.26
1 GM 05-16-2011 12:37:26 3 2 1.31 0
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App ndix Table B 4 - VPU 4
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-16-2011 12:42:26 4 1 -22.69 0.15
1 GM 05-16-2011 12:45:43 4 1 -21.69 0.03
1 GM 05-16-2011 12:48:57 4 1 -20.69 0.19
1 GM 05-16-2011 12:52:10 4 1 -19.69 0.04
1 GM 05-16-2011 12:55:24 4 1 -18.69 0.37
1 GM 05-16-2011 12:58:39 4 1 -17.69 2.24
1 GM 05-16-2011 13:01:53 4 1 -16.69 1.66
1 GM 05-16-2011 13:05:15 4 1 -15.69 1.53
1 GM 05-16-2011 13:08:30 4 1 -14.69 5.21
1 GM 05-16-2011 13:11:42 4 1 -13.69 4.59
1 GM 05-16-2011 13:15:04 4 1 -12.69 4.79
1 GM 05-16-2011 13:18:26 4 1 -11.69 4.72
1 GM 05-16-2011 13:21:40 4 1 -10.69 1.6
1 GM 05-16-2011 13:25:21 4 1 -9.69 0.26
1 GM 05-16-2011 13:29:22 4 1 -8.69 2.18
1 GM 05-16-2011 13:33:10 4 1 -7.69 0.82
1 GM 05-16-2011 13:36:26 4 1 -6.69 0.01
1 GM 05-16-2011 13:39:44 4 1 -5.69 0.07
1 GM 05-16-2011 13:42:56 4 1 -4.69 0.01
1 GM 05-16-2011 13:46:06 4 1 -3.69 0.12
1 GM 05-16-2011 13:49:18 4 1 -2.69 0
1 GM 05-16-2011 13:52:30 4 1 -1.69 0.05
1 GM 05-16-2011 13:57:29 4 2 -22.69 0
1 GM 05-16-2011 14:00:45 4 2 -21.69 0
1 GM 05-16-2011 14:03:58 4 2 -20.69 0.03
1 GM 05-16-2011 14:07:11 4 2 -19.69 0.02
1 GM 05-16-2011 14:10:25 4 2 -18.69 2.17
1 GM 05-16-2011 14:13:41 4 2 -17.69 13.69
1 GM 05-16-2011 14:16:55 4 2 -16.69 5.73
1 GM 05-16-2011 14:20:09 4 2 -15.69 32.18
1 GM 05-16-2011 14:23:24 4 2 -14.69 85.84
1 GM 05-16-2011 14:26:43 4 2 -13.69 42.91
1 GM 05-16-2011 14:30:06 4 2 -12.69 65.6
1 GM 05-16-2011 14:33:20 4 2 -11.69 88.86
1 GM 05-16-2011 14:36:34 4 2 -10.69 10.05
1 GM 05-16-2011 14:39:52 4 2 -9.69 17.21
1 GM 05-16-2011 14:43:08 4 2 -8.69 456.1
1 GM 05-16-2011 14:46:29 4 2 -7.69 142.9
1 GM 05-16-2011 14:49:43 4 2 -6.69 156.3
1 GM 05-16-2011 14:52:59 4 2 -5.69 4.17
1 GM 05-16-2011 14:56:19 4 2 -4.69 0.14
1 GM 05-16-2011 14:59:54 4 2 -3.69 0.01
1 GM 05-16-2011 15:03:09 4 2 -2.69 0
1 GM 05-16-2011 15:06:27 4 2 -2.69 0
1 GM 05-16-2011 15:09:43 4 2 -1.69 0.03
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App ndix Table B 5 - VPU 5
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-16-2011 15:15:42 5 1 -22.69 0
1 GM 05-16-2011 15:20:49 5 1 -21.69 0.02
1 GM 05-16-2011 15:24:05 5 1 -20.69 0.15
1 GM 05-16-2011 15:27:20 5 1 -19.69 0
1 GM 05-16-2011 15:33:27 5 1 -18.69 0.11
1 GM 05-17-2011 07:37:35 5 1 -17.69 0.17
1 GM 05-17-2011 07:41:08 5 1 -16.69 0.05
1 GM 05-17-2011 07:44:30 5 1 -15.69 0.21
1 GM 05-17-2011 07:48:01 5 1 -14.69 0.39
1 GM 05-17-2011 07:51:14 5 1 -13.69 1.24
1 GM 05-17-2011 07:54:29 5 1 -12.69 0.37
1 GM 05-17-2011 07:57:42 5 1 -11.69 0.27
1 GM 05-17-2011 08:00:56 5 1 -10.69 0.57
1 GM 05-17-2011 08:04:09 5 1 -9.69 0.37
1 GM 05-17-2011 08:07:24 5 1 -8.69 0.42
1 GM 05-17-2011 08:10:39 5 1 -7.69 0.14
1 GM 05-17-2011 08:14:04 5 1 -7.69 0
1 GM 05-17-2011 08:17:18 5 1 -5.69 0
1 GM 05-17-2011 08:20:31 5 1 -4.69 0.01
1 GM 05-17-2011 08:23:45 5 1 -3.69 0
1 GM 05-17-2011 08:27:59 5 1 -2.69 0.01
1 GM 05-17-2011 08:34:12 5 1 -1.69 0
1 GM 05-17-2011 08:37:34 5 2 -22.69 0
1 GM 05-17-2011 08:40:47 5 2 -21.69 0
1 GM 05-17-2011 08:44:02 5 2 -20.69 0.03
1 GM 05-17-2011 08:47:12 5 2 -19.69 0.88
1 GM 05-17-2011 08:50:32 5 2 -18.69 28.49
1 GM 05-17-2011 08:54:49 5 2 -17.69 268.4
1 GM 05-17-2011 08:58:00 5 2 -16.69 38.45
1 GM 0517-2011 09:01:32 5 2 -15.69 55.01
1 GM 05-17-2011 09:04:47 5 2 -14.69 15.89
1 GM 05-17-2011 09:08:03 5 2 -13.69 32.3
1 GM 05-17-2011 09:11:31 5 2 -12.69 121.2
1 GM 05-17-2011 09:14:44 5 2 -11.69 32.04
1 GM 05-17-2011 09:17:55 5 2 -10.69 7.03
1 GM 05-17-2011 09:21:09 5 2 -9.69 12.36
1 GM 05-17-2011 09:24:21 5 2 -8.69 178.5
1 GM 05-17-2011 09:27:34 5 2 -7.69 17.16
1 GM 05-17-2011 09:31:16 5 2 -6.69 0.51
1 GM 05-17-2011 09:34:29 5 2 -5.69 0.01
1 GM 05-17-2011 09:37:41 5 2 -4.69 0
1 GM 05-17-2011 09:40:50 5 2 -3.69 0.02
1 GM 05-17-2011 09:44:04 5 2 -2.69 0
1 GM 05-17-2011 09:49:08 5 2 -1.69 0
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App ndix Table B 6 - VPU 6
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-17-2011 09:53:44 6 1 -22.69 0.01
1 GM 05-17-2011 09:56:56 6 1 -21.69 0.04
1 GM 05-17-2011 10:00:14 6 1 -20.69 0
1 GM 05-17-2011 10:03:27 6 1 -19.69 0.06
1 GM 05-17-2011 10:06:55 6 1 -18.69 1.45
1 GM 05-17-2011 10:10:09 6 1 -17.69 9.89
1 GM 05-17-2011 10:13:21 6 1 -16.69 22.8
1 GM 05-17-2011 10:16:45 6 1 -15.69 13.25
1 GM 05-17-2011 10:19:58 6 1 -14.69 6.5
1 GM 05-17-2011 10:23:09 6 1 -13.69 7.95
1 GM 05-17-2011 10:26:32 6 1 -12.69 41.33
1 GM 05-17-2011 10:29:44 6 1 -11.69 27.17
1 GM 05-17-2011 10:33:04 6 1 -10.69 2.63
1 GM 05-17-2011 10:36:16 6 1 -9.69 1.52
1 GM 05-17-2011 10:39:37 6 1 -8.69 0.82
1 GM 05-17-2011 12:00:49 6 1 -5.69 0
1 GM 05-17-2011 12:04:03 6 1 -4.69 0.11
1 GM 05-17-2011 12:07:15 6 1 -3.69 0
1 GM 05-17-2011 12:10:35 6 1 -2.69 0.2
1 GM 05-17-2011 12:13:45 6 1 -1.69 0.3
1 GM 05-17-2011 12:17:48 6 2 -22.69 0
1 GM 05-17-2011 12:21:00 6 2 -21.69 0.01
1 GM 05-17-2011 12:24:11 6 2 -20.69 0.09
1 GM 05-17-2011 12:27:25 6 2 -19.69 0.19
1 GM 05-17-2011 12:30:43 6 2 -18.69 3.05
1 GM 05-17-2011 12:33:55 6 2 -17.69 50.25
1 GM 05-17-2011 12:37:05 6 2 -16.69 53.22
1 GM 05-17-2011 12:40:18 6 2 -15.69 41.28
1 GM 05-17-2011 12:43:29 6 2 -14.69 22.39
1 GM 05-17-2011 12:46:47 6 2 -13.69 5.73
1 GM 05-17-2011 12:50:21 6 2 -12.69 12.75
1 GM 05-17-2011 12:53:34 6 2 -11.69 34.87
1 GM 05-17-2011 12:56:49 6 2 -10.69 190.3
1 GM 05-17-2011 13:00:02 6 2 -9.69 101.5
1 GM 05-17-2011 13:03:15 6 2 -8.69 11.38
1 GM 05-17-2011 13:06:53 6 2 -7.69 0.41
1 GM 05-17-2011 13:10:26 6 2 -6.69 0.07
1 GM 05-17-2011 13:13:51 6 2 -5.69 0.01
1 GM 05-17-2011 13:17:03 6 2 -4.69 0
1 GM 05-17-2011 13:20:18 6 2 -3.69 0
1 GM 05-17-2011 13:23:29 6 2 -2.69 0
1 GM 05-17-2011 13:26:48 6 2 -1.69 0.05
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App ndix Table B 7 - VPU 7
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-17-2011 13:32:40 7 1 -22.69 0
1 GM 05-17-2011 13:35:53 7 1 -21.69 0.07
1 GM 05-17-2011 13:39:04 7 1 -20.69 0.02
1 GM 05-17-2011 13:42:23 7 1 -19.69 0.15
1 GM 05-17-2011 13:46:13 7 1 -19.69 0.18
1 GM 05-18-2011 07:43:05 7 1 -18.69 4.01
1 GM 05-18-2011 07:46:20 7 1 -17.69 29.18
1 GM 05-18-2011 07:49:40 7 1 -16.69 63.75
1 GM 05-18-2011 07:52:57 7 1 -15.69 79.16
1 GM 05-18-2011 07:56:23 7 1 -14.69 57.82
1 GM 05-18-2011 07:59:39 7 1 -13.69 15.27
1 GM 05-18-2011 08:03:12 7 1 -12.69 1.36
1 GM 05-18-2011 08:06:28 7 1 -11.69 1.14
1 GM 05-18-2011 08:09:44 7 1 -10.69 3.68
1 GM 05-18-2011 08:13:12 7 1 -9.69 4.58
1 GM 05-18-2011 08:16:43 7 1 -8.69 4.29
1 GM 05-18-2011 08:19:54 7 1 -7.69 0.14
1 GM 05-18-2011 08:23:07 7 1 -6.69 0
1 GM 05-18-2011 08:26:23 7 1 -5.69 0.1
1 GM 05-18-2011 08:29:39 7 1 -4.69 0.13
1 GM 05-18-2011 08:32:55 7 1 -3.69 0.04
1 GM 05-18-2011 08:36:14 7 1 -2.69 0
1 GM 05-18-2011 08:39:27 7 1 -1.69 0.2
1 GM 05-18-2011 08:44:46 7 2 -22.69 0
1 GM 05-18-2011 08:48:07 7 2 -21.69 6.05
1 GM 05-18-2011 08:51:46 7 2 -20.69 0
1 GM 05-18-2011 08:55:05 7 2 -19.69 0.02
1 GM 05-18-2011 08:58:27 7 2 -18.69 1.36
1 GM 05-18-2011 09:01:39 7 2 -17.69 9.1
1 GM 05-18-2011 09:04:53 7 2 -16.69 13.35
1 GM 05-18-2011 09:08:11 7 2 -15.69 17.69
1 GM 05-18-2011 09:11:37 7 2 -14.69 8.37
1 GM 05-18-2011 09:14:51 7 2 -13.69 5.65
1 GM 05-18-2011 09:18:07 7 2 -12.69 5.59
1 GM 05-18-2011 09:21:24 7 2 -11.69 1.85
1 GM 05-18-2011 09:24:39 7 2 -10.69 0.72
1 GM 05-18-2011 09:27:51 7 2 -9.69 2.02
1 GM 05-18-2011 09:31:06 7 2 -8.69 1.22
1 GM 05-18-2011 09:34:24 7 2 -7.69 0.33
1 GM 05-18-2011 09:37:45 7 2 -6.69 0
1 GM 05-18-2011 09:41:04 7 2 -5.69 0
1 GM 05-18-2011 09:44:19 7 2 -4.69 0.01
I GM 05-18-2011 09:47:34 7 2 -3.69 0
1 GM 05-18-2011 09:50:48 7 2 -2.69 0.13
1 GM 05-18-2011 09:54:09 7 2 -1.69 0
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618-11 Non-Intrusive Characterization Report

App ndix Table B 8 - VPU 8
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-18-2011 09:58:40 8 1 -22.69 0.01
1 GM 05-18-2011 10:01:52 8 1 -21.69 0
1 GM 05-18-2011 10:05:05 8 1 -20.69 0.04
1 GM 05-18-2011 10:08:19 8 1 -19.69 0.03
1 GM 05-18-2011 10:11:34 8 1 -18.69 0.76
1 GM 05-18-2011 10:14:49 8 1 -17.69 4.82
1 GM 05-18-2011 10:18:11 8 1 -16.69 17.04
1 GM 05-18-2011 10:21:33 8 1 -15.69 92.3
1 GM 05-18-2011 10:24:52 8 1 -14.69 608.2
1 GM 05-18-2011 10:28:10 8 1 -13.69 1049
1 GM 05-18-2011 10:31:27 8 1 -12.69 428.5
1 GM 05-18-2011 10:34:58 8 1 -11.69 71.11
1 GM 05-18-2011 10:38:13 8 1 -10.69 111.9
1 GM 05-18-2011 10:41:31 8 1 -9.69 47.19
1 GM 05-18-2011 10:44:43 8 1 -8.69 7.65
1 GM 05-18-2011 11:53:21 8 1 -7.69 2.05
1 GM 05-18-2011 11:58:13 8 1 -6.69 0.02
1 GM 05-18-2011 12:01:25 8 1 -5.69 0.08
1 GM 05-18-2011 12:04:36 8 1 -4.69 0
1 GM 05-18-2011 12:07:49 8 1 -3.69 0.2
1 GM 05-18-2011 12:11:07 8 1 -2.69 0.09
1 GM 05-18-2011 12:14:16 8 1 -1.69 0.01
1 GM 05-18-2011 12:19:06 8 2 -22.69 0
1 GM 05-18-2011 12:22:19 8 2 -21.69 0
1 GM 05-18-2011 12:25:32 8 2 -20.69 0.17
1 GM 05-18-2011 12:28:45 8 2 -19.69 0.12
1 GM 05-18-2011 12:31:55 8 2 -18.69 0.87
1 GM 05-18-2011 12:35:11 8 2 -17.69 5.5
1 GM 05-18-2011 12:38:22 8 2 -16.69 21.02
1 GM 05-18-2011 12:41:35 8 2 -15.69 43.93
1 GM 05-18-2011 12:44:55 8 2 -14.69 112.9
1 GM 05-18-2011 12:48:07 8 2 -13.69 460.7
1 GM 05-18-2011 12:51:19 8 2 -12.69 429.5
1 GM 05-18-2011 12:54:59 8 2 -11.69 41.73
1 GM 05-18-2011 12:58:09 8 2 -10.69 8.7
1 GM 05-18-2011 13:01:34 8 2 -9.69 15.77
1 GM 05-18-2011 13:04:47 8 2 -8.69 28.04
1 GM 05-18-2011 13:08:02 8 2 -7.69 17.97
1 GM 05-18-2011 13:11:14 8 2 -6.69 0.43
1 GM 05-18-2011 13:14:26 8 2 -5.69 0
1 GM 05-18-2011 13:17:39 8 2 -4.69 0.01
1 GM 05-18-2011 13:20:49 8 2 -3.69 0.02
1 GM 05-18-2011 13:24:00 8 2 -2.69 0.15
1 GM 05-18-2011 13:27:21 8 2 -1.69 0.12
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Appendix Table B 9 - VPU 9
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
I GM 05-18-2011 13:33:36 9 1 -22.69 0
1 GM 05-18-2011 13:36:48 9 1 -21.69 0.06
1 GM 05-18-2011 13:39:59 9 1 -20.69 0
1 GM 05-18-2011 13:43:14 9 1 -19.69 0.13
1 GM 05-18-2011 13:46:27 9 1 -18.69 15.03
1 GM 05-18-2011 13:49:40 9 1 -17.69 187.1
1 GM 05-18-2011 13:52:57 9 1 -16.69 65.92
1 GM 05-18-2011 13:56:10 9 1 -15.69 211.8
1 GM 05-18-2011 13:59:32 9 1 -14.69 70.98
1 GM 05-18-2011 14:02:47 9 1 -13.69 2.85
1 GM 05-18-2011 14:06:00 9 1 -12.69 1.87
1 GM 05-18-2011 14:09:16 9 1 -11.69 2.04
1 GM 05-18-2011 14:12:29 9 1 -10.69 0.47
1 GM 05-18-2011 14:15:42 9 1 -9.69 4.05
1 GM 05-18-2011 14:19:12 9 1 -8.69 8.79
1 GM 05-18-2011 14:22:27 9 1 -7.69 1.61
1 GM 05-18-2011 14:25:43 9 1 -6.69 0.22
1 GM 05-18-2011 14:29:19 9 1 -5.69 0.26
1 GM 05-18-2011 14:32:41 9 1 -4.69 0
1 GM 05-18-2011 14:36:05 9 1 -3.69 8.55
1 GM 05-18-2011 14:39:26 9 1 -2.69 0
1 GM 05-18-2011 14:42:39 9 1 -1.69 0.12
1 GM 05-18-2011 14:49:31 9 2 -22.69 0
1 GM 05-18-2011 14:52:46 9 2 -21.69 0
1 GM 05-18-2011 14:56:21 9 2 -20.69 0.02
1 GM 05-18-2011 14:59:35 9 2 -19.69 0.11
I GM 05-18-2011 15:02:50 9 2 -18.69 3.51
1 GM 05-18-2011 15:06:04 9 2 -17.69 24.55
1 GM 05-18-2011 15:09:17 9 2 -16.69 10.18
1 GM 05-18-2011 15:12:30 9 2 -15.69 23.46
1 GM 05-18-2011 15:15:42 9 2 -14.69 7.71
1 GM 05-18-2011 15:18:57 9 2 -13.69 1.35
1 GM 05-18-2011 15:22:08 9 2 -12.69 2.16
1 GM 05-18-2011 15:25:18 9 2 -11.69 2.1
1 GM 05-18-2011 15:28:28 9 2 -10.69 3
1 GM 05-18-2011 15:31:45 9 2 -9.69 0.43
1 GM 05-19-2011 07:34:55 9 2 -8.69 0.49
1 GM 05-19-2011 07:38:08 9 2 -7.69 0.21
1 GM 05-19-2011 07:41:22 9 2 -6.69 0
1 GM 05-19-2011 07:44:37 9 2 -5.69 0
1 GM 05-19-2011 07:47:49 9 2 -4.69 0.05
1 GM 05-19-2011 07:51:31 9 2 -3.69 0
1 GM 05-19-2011 07:54:04 9 2 -2.69 0.29
1 GM 05-19-2011 07:57:17 9 2 -1.69 0.03
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Appendix Table BIO - VPU 10
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-19-2011 08:02:11 10 1 -22.69 0.14
1 GM 05-19-2011 08:05:26 10 1 -21.69 0
1 GM 05-19-2011 08:08:36 10 1 -20.69 0
1 GM 05-19-2011 08:11:47 10 1 -19.69 0.89
1 GM 05-19-2011 08:14:59 10 1 -18.69 56.59
1 GM 05-19-2011 08:18:16 10 1 -17.69 523.3
1 GM 05-19-2011 08:21:29 10 1 -16.69 194.1
1 GM 05-19-2011 08:24:40 10 1 -15.69 5.73
1 GM 05-19-2011 08:27:51 10 1 -14.69 0.55
1 GM 05-19-2011 08:31:02 10 1 -13.69 2.33
1 GM 05-19-2011 08:34:14 10 1 -12.69 9.71
1 GM 05-19-2011 08:37:27 10 1 -11.69 53.16
1 GM 05-19-2011 08:40:39 10 1 -10.69 5.71
1 GM 05-19-2011 08:43:50 10 1 -9.69 0.27
1 GM 05-19-2011 08:47:00 10 1 -8.69 0.18
1 GM 05-19-2011 08:50:13 10 1 -7.69 0.16
1 GM 05-19-2011 08:53:28 10 1 -6.69 0.09
1 GM 05-19-2011 08:56:39 10 1 -5.69 0
1 GM 05-19-2011 08:59:51 10 1 -4.69 0.07
1 GM 05-19-2011 09:03:10 10 1 -3.69 0
1 GM 05-19-2011 09:06:28 10 1 -2.69 0.14
1 GM 05-19-2011 09:09:42 10 1 -1.69 0.01
1 GM 05-19-2011 09:13:38 10 2 -22.69 0
1 GM 05-19-2011 09:16:53 10 2 -21.69 0
1 GM 05-19-2011 09:20:03 10 2 -20.69 0
1 GM 05-19-2011 09:23:16 10 2 -19.69 0.94
1 GM 05-19-2011 09:26:29 10 2 -18.69 45.44
1 GM 05-19-2011 09:29:47 10 2 -17.69 561.4
1 GM 05-19-2011 09:32:57 10 2 -16.69 319.1
1 GM 05-19-2011 09:36:07 10 2 -15.69 9.15
1 GM 05-19-2011 09:39:17 10 2 -14.69 0.61
1 GM 05-19-2011 09:42:29 10 2 -13.69 1.98
1 GM 05-19-2011 09:45:38 10 2 -12.69 0.72
1 GM 05-19-2011 09:48:49 10 2 -11.69 0.89
1 GM 05-19-2011 09:52:02 10 2 -10.69 0.71
1 GM 05-19-2011 09:55:14 10 2 -9.69 0.48
1 GM 05-19-2011 09:59:21 10 2 -8.69 0.57
1 GM 05-19-2011 10:02:41 10 2 -7.69 1.72
1 GM 05-19-2011 10:05:52 10 2 -6.69 0.11
1 GM 05-19-2011 10:09:03 10 2 -5.69 0.04
1 GM 05-19-2011 10:12:17 10 2 -4.69 0
1 GM 05-19-2011 10:15:30 10 2 -3.69 0
1 GM 05-19-2011 10:18:44 10 2 -2.69 0.03
1 GM 05-19-2011 10:21:54 10 2 -1.69 0.05
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Appendix Table B1: -- VPU 11
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-19-2011 10:29:21 11 1 -22.69 0
1 GM 05-19-2011 10:32:35 11 1 -21.69 0.01
1 GM 05-19-2011 10:35:49 11 1 -20.69 0.15
1 GM 05-19-2011 10:39:23 11 1 -19.69 0.06
1 GM 05-19-2011 10:42:39 11 1 -18.69 1.07
1 GM 05-19-2011 10:45:53 11 1 -17.69 6.42
1 GM 05-19-2011 10:49:10 11 1 -16.69 5.83
1 GM 05-19-2011 10:52:25 11 1 -15.69 7.38
1 GM 05-19-2011 12:25:45 11 1 -14.69 14.96
1 GM 05-19-2011 12:28:55 11 1 -13.69 32.85
1 GM 05-19-2011 12:32:07 11 1 -12.69 5.58
1 GM 05-19-2011 12:35:18 11 1 -11.69 1.67
1 GM 05-19-2011 12:38:38 11 1 -10.69 2.02
1 GM 05-19-2011 12:41:49 11 1 -9.69 5.99
1 GM 05-19-2011 12:45:07 11 1 -8.69 2.17
1 GM 05-19-2011 12:48:18 11 1 -7.69 0
1 GM 05-19-2011 12:51:35 11 1 -6.69 0.04
1 GM 05-19-2011 12:54:47 11 1 -5.69 0
1 GM 05-19-2011 12:58:02 11 1 -4.69 0.04
1 GM 05-19-2011 13:01:14 11 1 -3.69 0
1 GM 05-19-2011 13:04:28 11 1 -2.69 0.44
1 GM 05-19-2011 13:07:45 11 1 -1.69 0.12
1 GM 05-19-2011 13:11:47 11 2 -22.69 0.04
1 GM 05-19-2011 13:15:00 11 2 -21.69 0
1 GM 05-19-2011 13:18:14 11 2 -20.69 0
1 GM 05-19-2011 13:21:41 11 2 -19.69 0.02
1 GM 05-19-2011 13:24:57 11 2 -18.69 1.45
1 GM 05-19-2011 13:28:09 11 2 -17.69 24.37
1 GM 05-19-2011 13:31:20 11 2 -16.69 28.12
1 GM 05-19-2011 13:34:33 11 2 -15.69 14.78
1 GM 05-19-2011 13:37:45 11 2 -14.69 9.08
1 GM 05-19-2011 13:41:01 11 2 -13.69 35.74
1 GM 05-19-2011 13:44:16 11 2 -12.69 9.72
1 GM 05-19-2011 13:47:37 11 2 -11.69 56.4
1 GM 05-19-2011 13:51:07 11 2 -10.69 33.12
1 GM 05-19-2011 13:54:20 11 2 -9.69 6.55
1 GM 05-19-2011 13:57:47 11 2 -8.69 1.67
1 GM 05-19-2011 14:00:58 11 2 -7.69 0.24
1 GM 05-19-2011 14:04:11 11 2 -6.69 0.01
1 GM 05-19-2011 14:07:23 11 2 -5.69 0.14
1 GM 05-19-2011 14:10:39 11 2 -4.69 0.09
1 GM 05-19-2011 14:13:54 11 2 -3.69 0.19
1 GM 05-19-2011 14:17:10 11 2 -2.69 0.17
1 GM 05-19-2011 14:20:23 11 2 -1.69 0.01
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618-11 Non-Intrusive Characterization Report

Appe dix Table B12 - VPU 12
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-19-2011 14:24:42 12 1 -22.69 0.01
1 GM 05-19-2011 14:27:56 12 1 -21.69 0.06
1 GM 05-19-2011 14:31:16 12 1 -20.69 0
1 GM 05-19-2011 14:34:28 12 1 -19.69 0.12
1 GM 05-19-2011 14:37:40 12 1 -18.69 2.31
1 GM 05-19-2011 14:41:07 12 1 -17.69 29.82
1 GM 05-19-2011 14:44:26 12 1 -16.69 99.06
1 GM 05-23-2011 08:19:56 12 1 -15.69 49.82
1 GM 05-23-2011 08:23:09 12 1 -14.69 17.52
1 GM 05-23-2011 08:26:29 12 1 -13.69 3.16
1 GM 05-23-2011 08:29:43 12 1 -12.69 10.06
1 GM 05-23-2011 08:32:56 12 1 -11.69 34.45
1 GM 05-23-2011 08:36:10 12 1 -10.69 18.81
1 GM 05-23-2011 08:39:28 12 1 -9.69 5.23
1 GM 05-23-2011 08:42:44 12 1 -8.69 0.41
1 GM 05-23-2011 08:46:00 12 1 -7.69 0.04
1 GM 05-23-2011 08:49:14 12 1 -6.69 0.1
1 GM 05-23-2011 08:52:26 12 1 -5.69 0
1 GM 05-23-2011 08:55:39 12 1 -4.69 0
1 GM 05-23-2011 08:58:51 12 1 -3.69 0.16
1 GM 05-23-2011 09:02:02 12 1 -2.69 0
1 GM 05-23-2011 09:05:15 12 1 -1.69 0.09
1 GM 05-23-2011 09:11:02 12 2 -22.69 0
1 GM 05-23-2011 09:14:45 12 2 -21.69 0
1 GM 05-23-2011 09:17:59 12 2 -20.69 0.09
1 GM 05-23-2011 09:21:12 12 2 -19.69 0.19
1 GM 05-23-2011 09:24:24 12 2 -18.69 0.91
1 GM 05-23-2011 09:27:37 12 2 -17.69 32.81
1 GM 05-23-2011 09:30:49 12 2 -16.69 63.83
1 GM 05-23-2011 09:34:04 12 2 -15.69 105.6
1 GM 05-23-2011 09:37:18 12 2 -14.69 321.9
1 GM 05-23-2011 09:40:32 12 2 -13.69 35.27
1 GM 05-23-2011 09:43:46 12 2 -12.69 7.8
1 GM 05-23-2011 09:46:59 12 2 -11.69 53.65
1 GM 05-23-2011 09:50:10 12 2 -10.69 62.47
1 GM 05-23-2011 09:53:23 12 2 -9.69 29.88
1 GM 05-23-2011 09:56:34 12 2 -8.69 2.51
1 GM 05-23-2011 09:59:45 12 2 -7.69 0.41
1 GM 05-23-2011 10:02:58 12 2 -6.69 0.01
1 GM 05-23-2011 10:06:08 12 2 -5.69 0
1 GM 05-23-2011 10:09:18 12 2 -4.69 0
1 GM 05-23-2011 10:12:29 12 2 -3.69 0.01
1 GM 05-23-2011 10:15:41 12 2 -2.69 0
1 GM 05-23-2011 10:18:55 12 2 -1.69 0.16
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618-11 Non-Intrusive Characterization Report

Appe dix Table B13 - VPU 13
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
I GM 05-23-2011 10:24:06 13 1 -22.69 0.03
1 GM 05-23-2011 10:28:02 13 1 -21.69 0
1 GM 05-23-2011 10:31:18 13 1 -20.69 0
1 GM 05-23-2011 10:34:32 13 1 -19.69 0
1 GM 05-23-2011 10:37:45 13 1 -18.69 0
1 GM 05-23-2011 10:41:01 13 1 -19.69 1.06
1 GM 05-23-2011 10:44:15 13 1 -18.69 10.27
1 GM 05-23-2011 12:05:57 13 1 -17.69 23.42
1 GM 05-23-2011 12:10:30 13 1 -16.69 13.56
1 GM 05-23-2011 12:14:16 13 1 -13.69 18.49
1 GM 05-23-2011 12:17:40 13 1 -12.69 11.65
1 GM 05-23-2011 12:20:52 13 1 -11.69 3.94
1 GM 05-23-2011 12:24:09 13 1 -10.69 3.38
1 GM 05-23-2011 12:27:23 13 1 -9.69 1.64
1 GM 05-23-2011 12:30:36 13 1 -8.69 0.18
1 GM 05-23-2011 12:33:48 13 1 -7.69 0
1 GM 05-23-2011 12:37:03 13 1 -6.69 0
1 GM 05-23-2011 12:40:15 13 1 -5.69 0.06
1 GM 05-23-2011 12:43:29 13 1 -4.69 0
1 GM 05-23-2011 12:46:44 13 1 -3.69 0.07
1 GM 05-23-2011 12:49:56 13 1 -2.69 0
1 GM 05-23-2011 12:53:10 13 1 -1.69 0.08
1 GM 05-23-2011 12:58:36 13 2 -22.69 0
1 GM 05-23-2011 13:01:48 13 2 -21.69 0.34
1 GM 05-23-2011 13:05:01 13 2 -20.69 0
1 GM 05-23-2011 13:08:16 13 2 -19.69 0.05
1 GM 05-23-2011 13:11:27 13 2 -18.69 0.07
1 GM 05-23-2011 13:14:42 13 2 -17.69 0
1 GM 05-23-2011 13:17:56 13 2 -16.69 0.34
1 GM 05-23-2011 13:21:10 13 2 -15.69 0.17
1 GM 05-23-2011 13:24:28 13 2 -14.69 0.83
1 GM 05-23-2011 13:27:42 13 2 -13.69 0.41
1 GM 05-23-2011 13:30:58 13 2 -12.69 1.21
1 GM 05-23-2011 13:34:38 13 2 -11.69 1.91
1 GM 05-23-2011 13:37:51 13 2 -10.69 7.21
1 GM 05-23-2011 13:41:03 13 2 -9.69 3.54
1 GM 05-23-2011 13:44:22 13 2 -8.69 0.26
1 GM 05-23-2011 13:47:35 13 2 -7.69 0
1 GM 05-23-2011 13:51:31 13 2 -6.69 0
1 GM 05-23-2011 13:54:45 13 2 -5.69 0
1 GM 05-23-2011 13:57:58 13 2 -4.69 0.01
1 GM 05-23-2011 14:01:14 13 2 -3.69 0
1 GM 05-23-2011 14:04:30 13 2 -2.69 0.07
1 GM 05-23-2011 14:07:43 13 2 -1.69 0.09
1 GM 05-23-2011 14:12:27 13 2 -1.69 0.03
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Appendix Table B14 - VPU14
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-23-2011 14:16:33 14 1 -22.69 0.14
1 GM 05-23-2011 14:19:48 14 1 -21.69 0
1 GM 05-23-2011 14:23:02 14 1 -20.69 0.16
1 GM 05-23-2011 14:26:20 14 1 -19.69 0.01
I GM 05-23-2011 14:29:36 14 1 -18.69 1.13
1 GM 05-23-2011 14:32:49 14 1 -17.69 5.2
1 GM 05-23-2011 14:36:01 14 1 -16.69 9.2
1 GM 05-23-2011 14:39:20 14 1 -15.69 44.35
1 GM 05-23-2011 14:42:35 14 1 -14.69 16.81
1 GM 05-23-2011 14:45:46 14 1 -13.69 3.96
1 GM 05-23-2011 14:49:00 14 1 -12.69 5.31
1 GM 05-23-2011 14:52:13 14 1 -11.69 5.69
1 GM 05-23-2011 14:55:26 14 1 -10.69 2.51
1 GM 05-23-2011 14:58:41 14 1 -9.69 0.41
1 GM 05-23-2011 15:01:52 14 1 -8.69 0.12
1 GM 05-23-2011 15:05:06 14 1 -7.69 0.02
1 GM 05-23-2011 15:08:18 14 1 -6.69 0
1 GM 05-23-2011 15:11:34 14 1 -5.69 0
1 GM 05-23-2011 15:14:54 14 1 -4.69 0.14
1 GM 05-23-2011 15:18:07 14 1 -3.69 0.02
1 GM 05-23-2011 15:21:20 14 1 -2.69 0
1 GM 05-23-2011 15:24:35 14 1 -1.69 0
1 GM 05-24-2011 07:20:40 14 2 -22.69 0
1 GM 05-24-2011 07:24:06 14 2 -21.69 0.04
1 GM 05-24-2011 07:27:23 14 2 -20.69 0.01
1 GM 05-24-2011 07:30:37 14 2 -19.69 0
1 GM 05-24-2011 07:33:49 14 2 -18.69 0.78
1 GM 05-24-2011 07:37:04 14 2 -17.69 13.14
1 GM 05-24-2011 07:40:17 14 2 -16.69 28.99
1 GM 05-24-2011 07:43:40 14 2 -15.69 203.8
1 GM 05-24-2011 07:46:56 14 2 -14.69 141.1
1 GM 05-24-2011 07:50:09 14 2 -13.69 22.88
1 GM 05-24-2011 07:53:23 14 2 -12.69 45.5
1 GM 05-24-2011 07:56:36 14 2 -11.69 21.62
1 GM 05-24-2011 07:59:51 14 2 -10.69 11.14
1 GM 05-24-2011 08:03:04 14 2 -9.69 2.1
1 GM 05-24-2011 08:06:18 14 2 -8.69 0.07
1 GM 05-24-2011 08:09:33 14 2 -7.69 0
1 GM 05-24-2011 08:12:47 14 2 -6.69 0
1 GM 05-24-2011 08:16:00 14 2 -5.69 0.13
1 GM 05-24-2011 08:19:10 14 2 -4.69 0.07
1 GM 05-24-2011 08:22:22 14 2 -3.69 0
1 GM 05-24-2011 08:25:42 14 2 -2.69 0.07
1 GM 05-24-2011 08:28:55 14 2 -1.69 0.01

B-14



618-11 Non-Intrusive Characterization Report

Appendix Table B15 - VPU15
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-24-2011 08:33:15 15 1 -22.69 0.06
1 GM 05-24-2011 08:36:27 15 1 -21.69 0.17
1 GM 05-24-2011 08:39:45 15 1 -20.69 0.04
1 GM 05-24-2011 08:42:57 15 1 -19.69 0.01
1 GM 05-24-2011 08:46:11 15 1 -18.69 0.54
1 GM 05-24-2011 08:49:25 15 1 -17.69 15.84
1 GM 05-24-2011 08:52:38 15 1 -16.69 64.96
1 GM 05-24-2011 08:55:52 15 1 -15.69 43.58
1 GM 05-24-2011 08:59:06 15 1 -14.69 26.3
1 GM 05-24-2011 09:02:20 15 1 -13.69 145.4
1 GM 05-24-2011 09:05:35 15 1 -12.69 273.9
1 GM 05-24-2011 09:08:50 15 1 -11.69 19.16
1 GM 05-24-2011 09:12:03 15 1 -10.69 1.51
1 GM 05-24-2011 09:15:16 15 1 -9.69 0.05
1 GM 05-24-2011 09:18:29 15 1 -8.69 0.01
1 GM 05-24-2011 09:21:40 15 1 -7.69 0
1 GM 05-24-2011 09:24:51 15 1 -6.69 0.15
1 GM 05-24-2011 09:28:09 15 1 -5.69 0.08
1 GM 05-24-2011 09:31:22 15 1 -4.69 0.05
1 GM 05-24-2011 09:34:39 15 1 -3.69 0
1 GM 05-24-2011 09:37:57 15 1 -2.69 0.26
1 GM 05-24-2011 09:42:14 15 1 -1.69 0.21
1 GM 05-24-2011 09:45:39 15 2 -22.69 0.08
1 GM 05-24-2011 09:48:53 15 2 -21.69 0.02
1 GM 05-24-2011 09:52:05 15 2 -20.69 0.09
1 GM 05-24-2011 09:55:18 15 2 -19.69 0.16
1 GM 05-24-2011 09:58:28 15 2 -18.69 0.12
1 GM 05-24-2011 10:01:42 15 2 -17.69 8.98
1 GM 05-24-2011 10:05:07 15 2 -16.69 37.88
1 GM 05-24-2011 10:08:20 15 2 -15.69 62.77
1 GM 05-24-2011 10:11:35 15 2 -14.69 59.16
1 GM 05-24-2011 10:14:54 15 2 -13.69 37.91
1 GM 05-24-2011 10:18:08 15 2 -12.69 33.44
1 GM 05-24-2011 10:21:20 15 2 -11.69 4.09
1 GM 05-24-2011 10:24:32 15 2 -10.69 0.37
1 GM 05-24-2011 10:27:49 15 2 -9.69 0.02
1 GM 05-24-2011 10:31:15 15 2 -8.69 0.03
1 GM 05-24-2011 10:34:28 15 2 -7.69 0
1 GM 05-24-2011 10:37:47 15 2 -6.69 0
1 GM 05-24-2011 10:41:03 15 2 -5.69 0
1 GM 05-24-2011 10:44:26 15 2 -4.69 0
1 GM 05-24-2011 10:47:38 15 2 -3.69 0
1 GM 05-24-2011 10:50:54 15 2 -2.69 0.02
1 GM 05-24-2011 12:06:46 15 2 -1.69 0.08
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Appendix Table B16 - VPU16
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-24-2011 12:10:07 16 1 -22.69 0.29
1 GM 05-24-2011 12:13:19 16 1 -21.69 0.01
1 GM 05-24-2011 12:16:35 16 1 -20.69 0.01
1 GM 05-24-2011 12:19:47 16 1 -19.69 0.2
1 GM 05-24-2011 12:23:00 16 1 -18.69 1.32
1 GM 05-24-2011 12:26:19 16 1 -17.69 9.49
1 GM 05-24-2011 12:29:32 16 1 -16.69 14.06
1 GM 05-24-2011 12:32:50 16 1 -15.69 2.81
1 GM 05-24-2011 12:36:03 16 1 -14.69 5.85
1 GM 05-24-2011 12:39:22 16 1 -13.69 28.96
1 GM 05-24-2011 12:42:37 16 1 -12.69 8.97
1 GM 05-24-2011 12:45:54 16 1 -11.69 2.04
1 GM 05-24-2011 12:49:05 16 1 -10.69 0.23
1 GM 05-24-2011 12:52:17 16 1 -9.69 0.32
1 GM 05-24-2011 12:55:33 16 1 -8.69 0
1 GM 05-24-2011 12:58:47 16 1 -7.69 0.01
1 GM 05-24-2011 13:02:03 16 1 -6.69 0
1 GM 05-24-2011 13:05:14 16 1 -5.69 0.01
1 GM 05-24-2011 13:08:26 16 1 -4.69 0
1 GM 05-24-2011 13:11:45 16 1 -3.69 0.01
1 GM 05-24-2011 13:15:01 16 1 -2.69 0.02
1 GM 05-24-2011 13:18:19 16 1 -1.69 0.09
1 GM 05-24-2011 13:22:03 16 2 -22.69 0.03
1 GM 05-24-2011 13:25:24 16 2 -21.69 0.08
1 GM 05-24-2011 13:28:46 16 2 -20.69 0.01
1 GM 05-24-2011 13:32:04 16 2 -19.69 0.24
1 GM 05-24-2011 13:35:25 16 2 -18.69 5.34
1 GM 05-24-2011 13:38:43 16 2 -17.69 76.2
1 GM 05-24-2011 13:41:59 16 2 -16.69 110.1
1 GM 05-24-2011 13:45:19 16 2 -15.69 17.45
1 GM 05-24-2011 13:48:38 16 2 -14.69 10.22
1 GM 05-24-2011 13:51:56 16 2 -13.69 23.36
1 GM 05-24-2011 13:55:12 16 2 -12.69 6.57
1 GM 05-24-2011 13:58:26 16 2 -11.69 30.25
1 GM 05-24-2011 14:01:43 16 2 -10.69 21.2
1 GM 05-24-2011 14:04:57 16 2 -9.69 1.67
1 GM 05-24-2011 14:08:09 16 2 -8.69 0
1 GM 05-24-2011 14:11:22 16 2 -7.69 0.01
1 GM 05-24-2011 14:14:33 16 2 -6.69 0.08
1 GM 05-24-2011 14:17:45 16 2 -5.69 0.04
1 GM 05-24-2011 14:20:58 16 2 -4.69 0
1 GM 05-24-2011 14:24:09 16 2 -3.69 0
1 GM 05-24-2011 14:27:48 16 2 -2.69 0
1 GM 05-24-2011 14:31:03 16 2 -1.69 0.18
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Appendix Table B17 - VPU17
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-24-2011 14:36:14 17 1 -22.69 0.12
1 GM 05-24-2011 14:39:25 17 1 -21.69 0
1 GM 05-24-2011 14:42:37 17 1 -20.69 0
1 GM 05-24-2011 14:45:51 17 1 -19.69 0.02
1 GM 05-24-2011 14:49:01 17 1 -18.69 0.14
1 GM 05-24-2011 14:52:13 17 1 -17.69 2.48
1 GM 05-24-2011 14:55:25 17 1 -16.69 6.99
1 GM 05-24-2011 14:58:36 17 1 -15.69 41.84
1 GM 05-24-2011 15:02:02 17 1 -14.69 140.6
1 GM 05-24-2011 15:05:15 17 1 -13.69 88.14
1 GM 05-24-2011 15:08:31 17 1 -12.69 8.91
1 GM 05-24-2011 15:11:42 17 1 -11.69 0.67
1 GM 05-24-2011 15:14:55 17 1 -10.69 0.72
1 GM 05-24-2011 15:18:09 17 1 -9.69 1.15
1 GM 05-24-2011 15:21:27 17 1 -8.69 0.14
1 GM 05-24-2011 15:24:41 17 1 -7.69 0.09
1 GM 05-24-2011 15:27:52 17 1 -6.69 0
1 GM 05-24-2011 15:31:05 17 1 -5.69 0.18
1 GM 05-24-2011 15:34:17 17 1 -4.69 0
1 GM 05-24-2011 15:37:31 17 1 -3.69 0.01
I GM 05-24-2011 15:41:04 17 1 -2.69 0
1 GM 05-24-2011 15:44:28 17 1 -1.69 0.03
1 GM 05-24-2011 15:44:42 17 1 -1.69 0.01
1 GM 05-25-2011 07:31:12 17 2 -22.69 0
1 GM 05-25-2011 07:34:25 17 2 -21.69 0
1 GM 05-25-2011 07:37:38 17 2 -20.69 0.02
1 GM 05-25-2011 07:40:54 17 2 -19.69 0
1 GM 05-25-2011 07:44:06 17 2 -18.69 4.02
1 GM 05-25-2011 07:47:21 17 2 -17.69 56.14
1 GM 05-25-2011 07:50:34 17 2 -16.69 105.2
1 GM 05-25-2011 07:53:47 17 2 -15.69 190.8
1 GM 05-25-2011 07:57:00 17 2 -14.69 1095
1 GM 05-25-2011 08:00:13 17 2 -13.69 680.7
1 GM 05-25-2011 08:03:25 17 2 -12.69 27.29
1 GM 05-25-2011 08:06:43 17 2 -11.69 6.23
1 GM 05-25-2011 08:09:55 17 2 -10.69 3.09
1 GM 05-25-2011 08:13:09 17 2 -9.69 5.43
1 GM 05-25-2011 08:16:21 17 2 -8.69 1.18
1 GM 05-25-2011 08:19:34 17 2 -7.69 0.06
1 GM 05-25-2011 08:22:46 17 2 -6.69 0.02
1 GM 05-25-2011 08:26:02 17 2 -5.69 0.16
1 GM 05-25-2011 08:29:14 17 2 -4.69 0.13
1 GM 05-25-2011 08:32:26 17 2 -3.69 0
1 GM 05-25-2011 08:35:38 17 2 -2.69 0.17
1 GM 05-25-2011 08:38:50 17 2 -1.69 0.1
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Appendix Table B18 - VPU18
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
I GM 05-25-2011 08:42:57 18 1 -22.69 0.04
1 GM 05-25-2011 08:46:12 18 1 -21.69 0
1 GM 05-25-2011 08:49:27 18 1 -20.69 0
1 GM 05-25-2011 08:52:38 18 1 -19.69 0.07
1 GM 05-25-2011 08:55:54 18 1 -18.69 0.25
1 GM 05-25-2011 08:59:10 18 1 -17.69 4
1 GM 05-25-2011 09:02:24 18 1 -16.69 7.78
1 GM 05-25-2011 09:05:40 18 1 -15.69 17.33
1 GM 05-25-2011 09:08:51 18 1 -14.69 7.28
1 GM 05-25-2011 09:12:44 18 1 -13.69 2.7
1 GM 05-25-2011 09:15:59 18 1 -12.69 3.04
1 GM 05-25-2011 09:19:13 18 1 -11.69 1.57
1 GM 05-25-2011 09:22:26 18 1 -10.69 0.85
1 GM 05-25-2011 09:25:39 18 1 -9.69 0.15
1 GM 05-25-2011 09:28:51 18 1 -8.69 0
1 GM 05-25-2011 09:32:05 18 1 -7.69 0
1 GM 05-25-2011 09:35:18 18 1 -6.69 0
1 GM 05-25-2011 09:38:31 18 1 -5.69 0.04
1 GM 05-25-2011 09:41:43 18 1 -4.69 0.05
1 GM 05-25-2011 09:44:56 18 1 -3.69 0.04
1 GM 05-25-2011 09:48:08 18 1 -2.69 0
1 GM 05-25-2011 09:51:23 18 1 -1.69 0
1 GM 05-25-2011 09:55:46 18 2 -22.69 0.11
1 GM 05-25-2011 09:58:58 18 2 -21.69 0
1 GM 05-25-2011 10:02:14 18 2 -20.69 0.01
1 GM 05-25-2011 10:05:29 18 2 -19.69 0.1
1 GM 05-25-2011 10:08:44 18 2 -18.69 4.76
1 GM 05-25-2011 10:11:57 18 2 -17.69 94.62
1 GM 05-25-2011 10:15:12 18 2 -16.69 112.5
1 GM 05-25-2011 10:18:30 18 2 -15.69 1298
1 GM 05-25-2011 10:21:44 18 2 -14.69 65.58
1 GM 05-25-2011 10:25:00 18 2 -13.69 127.6
1 GM 05-25-2011 10:28:15 18 2 -12.69 53.56
1 GM 05-25-2011 10:31:28 18 2 -11.69 12.88
1 GM 05-25-2011 10:35:44 18 2 -10.69 4.42
1 GM 05-25-2011 10:38:54 18 2 -9.69 1.46
1 GM 05-25-2011 10:42:05 18 2 -8.69 0.3
1 GM 05-25-2011 10:45:18 18 2 -7.69 0.01
1 GM 05-25-2011 11:54:10 18 2 -6.69 0.01
1 GM 05-25-2011 12:00:55 18 2 -5.69 0
1 GM 05-25-2011 12:04:09 18 2 -4.69 0.06
1 GM 05-25-2011 12:07:23 18 2 -3.69 0.06
1 GM 05-25-2011 12:10:34 18 2 -2.69 0.1
1 GM 05-25-2011 12:16:00 18 2 -1.69 0
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Appendix Table B19 - VPU19
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-25-2011 12:19:23 19 1 -22.69 0
1 GM 05-25-2011 12:22:44 19 1 -21.69 0
1 GM 05-25-2011 12:25:58 19 1 -20.69 0
1 GM 05-25-2011 12:29:14 19 1 -19.69 0.2
1 GM 05-25-2011 12:32:30 19 1 -18.69 0.09
1 GM 05-25-2011 12:35:44 19 1 -17.69 4.02
1 GM 05-25-2011 12:38:57 19 1 -16.69 2.69
1 GM 05-25-2011 12:42:10 19 1 -15.69 0.12
1 GM 05-25-2011 12:45:22 19 1 -14.69 0
1 GM 05-25-2011 12:48:36 19 1 -13.69 0.06
1 GM 05-25-2011 12:51:50 19 1 -12.69 0.01
1 GM 05-25-2011 12:55:03 19 1 -11.69 0.13
1 GM 05-25-2011 12:58:18 19 1 -10.69 1.04
1 GM 05-25-2011 13:01:30 19 1 -9.69 1.99
1 GM 05-25-2011 13:04:41 19 1 -8.69 1.08
1 GM 05-25-2011 13:07:53 19 1 -7.69 0.02
1 GM 05-25-2011 13:11:07 19 1 -6.69 0.11
1 GM 05-25-2011 13:14:26 19 1 -5.69 0
1 GM 05-25-2011 13:17:40 19 1 -4.69 0
1 GM 05-25-2011 13:20:53 19 1 -3.69 0.12
1 GM 05-25-2011 13:24:06 19 1 -2.69 0.01
1 GM 05-25-2011 13:27:26 19 1 -1.69 0
1 GM 05-25-2011 13:32:39 19 2 -22.69 0.06
1 GM 05-25-2011 13:35:53 19 2 -21.69 0.02
1 GM 05-25-2011 13:39:10 19 2 -20.69 0.01
1 GM 05-25-2011 13:42:22 19 2 -19.69 0
1 GM 05-25-2011 13:45:35 19 2 -18.69 0.29
1 GM 05-25-2011 13:48:51 19 2 -17.69 13.87
1 GM 05-25-2011 13:52:14 19 2 -16.69 18.23
1 GM 05-25-2011 13:55:26 19 2 -15.69 0.52
1 GM 05-25-2011 13:58:38 19 2 -14.69 0.18
1 GM 05-25-2011 14:01:51 19 2 -13.69 0
1 GM 05-25-2011 14:05:04 19 2 -12.69 0
1 GM 05-25-2011 14:08:17 19 2 -11.69 0.64
1 GM 05-25-2011 14:11:31 19 2 -10.69 2.43
1 GM 05-25-2011 14:14:45 19 2 -9.69 4.51
1 GM 05-25-2011 14:17:57 19 2 -8.69 1.93
1 GM 05-25-2011 14:21:08 19 2 -7.69 0.13
1 GM 05-25-2011 14:24:23 19 2 -6.69 0
1 GM 05-25-2011 14:27:34 19 2 -5.69 0.07
1 GM 05-25-2011 14:30:47 19 2 -4.69 0.01
1 GM 05-25-2011 14:33:58 19 2 -3.69 0
1 GM 05-25-2011 14:37:11 19 2 -2.69 0.03
1 GM 05-25-2011 14:42:39 19 2 -1.69 0
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Appe dix Table B 20 - VPU 20
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-25-2011 14:46:06 20 1 -22.69 0.01
1 GM 05-25-2011 14:49:20 20 1 -21.69 0.18
1 GM 05-25-2011 14:52:31 20 1 -20.69 0.07
1 GM 05-25-2011 14:55:45 20 1 -19.69 0
1 GM 05-25-2011 14:58:55 20 1 -18.69 0.38
1 GM 05-25-2011 15:02:08 20 1 -17.69 9.76
1 GM 05-25-2011 15:05:20 20 1 -16.69 9.99
1 GM 05-25-2011 15:08:33 20 1 -15.69 3.9
1 GM 05-25-2011 15:11:44 20 1 -14.69 4.28
1 GM 05-25-2011 15:14:59 20 1 -13.69 9.12
1 GM 05-25-2011 15:18:18 20 1 -12.69 3.1
1 GM 05-25-2011 15:21:36 20 1 -11.69 0.37
1 GM 05-25-2011 15:24:54 20 1 -10.69 0.05
1 GM 05-25-2011 15:28:11 20 1 -9.69 0.02
1 GM 05-25-2011 15:31:28 20 1 -8.69 0.94
1 GM 05-26-2011 07:34:48 20 1 -7.69 1.61
1 GM 05-26-2011 07:38:28 20 1 -6.69 0.37
1 GM 05-26-2011 07:41:41 20 1 -5.69 0.07
1 GM 05-26-2011 07:45:05 20 1 -4.69 0.1
1 GM 05-26-2011 07:48:17 20 1 -3.69 0.12
1 GM 05-26-2011 07:51:30 20 1 -2.69 0
1 GM 05-26-2011 07:54:42 20 1 -1.69 0.11
1 GM 05-26-2011 07:58:53 20 2 -22.69 0.02
1 GM 05-26-2011 08:02:37 20 2 -21.69 0.02
1 GM 05-26-2011 08:05:51 20 2 -20.69 0.21
1 GM 05-26-2011 08:09:02 20 2 -19.69 1.39
1 GM 05-26-2011 08:12:16 20 2 -18.69 1.55
1 GM 05-26-2011 08:15:40 20 2 -17.69 11.16
I GM 05-26-2011 08:18:53 20 2 -16.69 51.33
1 GM 05-26-2011 08:22:12 20 2 -15.69 28.26
1 GM 05-26-2011 08:25:24 20 2 -14.69 41.86
1 GM 05-26-2011 08:28:37 20 2 -13.69 73.67
1 GM 05-26-2011 08:31:50 20 2 -12.69 31.01
1 GM 05-26-2011 08:35:01 20 2 -11.69 2.46
1 GM 05-26-2011 08:38:13 20 2 -10.69 0.02
1 GM 05-26-2011 08:41:25 20 2 -9.69 1.33
1 GM 05-26-2011 08:44:42 20 2 -8.69 8.69
1 GM 05-26-2011 08:47:53 20 2 -7.69 14.28
1 GM 05-26-2011 08:51:06 20 2 -6.69 3.69
1 GM 05-26-2011 08:54:37 20 2 -5.69 0.21
1 GM 05-26-2011 08:57:49 20 2 -4.69 0
1 GM 05-26-2011 09:01:02 20 2 -3.69 0.19
1 GM 05-26-2011 09:04:16 20 2 -2.69 0
1 GM 05-26-2011 09:07:30 20 2 -1.69 0
1 GM 05-26-2011 11:52:54 20 2 -1.69 0
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Appendix Table B 21 - VPU 21

Vertical Cone Exposure
MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)

1 GM 06-16-2011 13:56:38 21 2 -22.69 0.3
1 GM 06-16-2011 13:59:49 21 2 -21.69 0.02
1 GM 06-16-2011 14:03:06 21 2 -20.69 0
1 GM 06-16-2011 14:06:19 21 2 -19.69 0.18
1 GM 06-16-2011 14:09:47 21 2 -18.69 0.04
1 GM 06-16-2011 14:12:59 21 2 -17.69 0.15
1 GM 06-16-2011 14:16:10 21 2 -16.69 0.17
1 GM 06-16-2011 14:19:20 21 2 -15.69 0
1 GM 06-16-2011 14:22:34 21 2 -14.69 0.09
1 GM 06-16-2011 14:25:49 21 2 -13.69 0.3
1 GM 06-16-2011 14:29:00 21 2 -12.69 0.37
1 GM 06-16-2011 14:32:15 21 2 -11.69 0.93
1 GM 06-16-2011 14:35:29 21 2 -10.69 5.41
1 GM 06-16-2011 14:38:43 21 2 -9.69 4.69
1 GM 06-16-2011 14:41:54 21 2 -8.69 2.42
1 GM 06-16-2011 14:45:09 21 2 -7.69 0.89
1 GM 06-16-2011 14:48:20 21 2 -6.69 0.12
1 GM 06-16-2011 14:51:30 21 2 -5.69 0.02
1 GM 06-16-2011 14:54:44 21 2 -4.69 0.05
1 GM 06-16-2011 14:58:33 21 2 -3.69 0.11
1 GM 06-16-2011 15:01:45 21 2 -2.69 0
1 GM 06-16-2011 15:04:58 21 2 -1.69 0
1 GM 06-16-2011 15:10:04 21 1 -22.69 0
1 GM 06-16-2011 15:13:19 21 1 -21.69 0.04
1 GM 06-16-2011 15:16:35 21 1 -20.69 0.07
1 GM 06-16-2011 15:19:52 21 1 -19.69 0
1 GM 06-20-2011 07:41:59 21 1 -18.69 0.03
1 GM 06-20-2011 07:45:14 21 1 -17.69 0
1 GM 06-20-2011 07:48:28 21 1 -16.69 0
1 GM 06-20-2011 07:51:44 21 1 -15.69 0
1 GM 06-20-2011 07:55:01 21 1 -14.69 0.03
1 GM 06-20-2011 07:58:16 21 1 -13.69 0
1 GM 06-20-2011 08:01:29 21 1 -12.69 0
1 GM 06-20-2011 08:04:46 21 1 -11.69 0.09
1 GM 06-20-2011 08:08:01 21 1 -10.69 0.11
1 GM 06-20-2011 08:11:16 21 1 -9.69 0.76
1 GM 06-20-2011 08:14:35 21 1 -8.69 0.77
1 GM 06-20-2011 08:17:51 21 1 -7.69 0.12
1 GM 06-20-2011 08:21:09 21 1 -6.69 0.04
1 GM 06-20-2011 08:24:27 21 1 -5.69 0
1 GM 06-20-2011 08:27:44 21 1 -6.69 0
1 GM 06-20-2011 08:31:07 21 1 -3.69 0
1 GM 06-20-2011 08:34:25 21 1 -2.69 0.21
1 GM 06-20-2011 08:37:44 21 1 -1.69 0
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Appendix Table B 22 - VPU 22

Vertical Cone Exposure
MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)

1 GM 06-16-2011 09:50:48 22 2 -22.69 0.03
1 GM 06-16-2011 09:54:00 22 2 -21.69 0.17
1 GM 06-16-2011 09:57:08 22 2 -20.69 5.26
1 GM 06-16-2011 10:00:28 22 2 -19.69 150.9
1 GM 06-16-2011 10:03:40 22 2 -18.69 728.1
1 GM 06-16-2011 10:06:53 22 2 -17.69 168.2
1 GM 06-16-2011 10:10:06 22 2 -16.69 324.2
1 GM 06-16-2011 10:13:15 22 2 -15.69 151
1 GM 06-16-2011 10:16:25 22 2 -14.69 66.36
1 GM 06-16-2011 10:19:37 22 2 -13.69 16.01
1 GM 06-16-2011 10:22:46 22 2 -12.69 1.64
1 GM 06-16-2011 10:25:56 22 2 -11.69 2.38
1 GM 06-16-2011 10:29:08 22 2 -10.69 0.38
1 GM 06-16-2011 10:32:20 22 2 -9.69 0
1 GM 06-16-2011 10:35:30 22 2 -8.69 0
1 GM 06-16-2011 10:38:41 22 2 -7.69 0.01
1 GM 06-16-2011 10:41:53 22 2 -6.69 0
1 GM 06-16-2011 10:45:06 22 2 -5.69 0
1 GM 06-16-2011 10:48:16 22 2 -4.69 0.12
1 GM 06-16-2011 12:25:47 22 2 -3.69 0.14
1 GM 06-16-2011 12:29:05 22 2 -2.69 0.01
1 GM 06-16-2011 12:32:21 22 2 -1.69 0
1 GM 06-16-2011 12:38:05 22 1 -22.69 0.12
1 GM 06-16-2011 12:41:21 22 1 -21.69 0.15
1 GM 06-16-2011 12:44:34 22 1 -20.69 2.56
1 GM 06-16-2011 12:48:01 22 1 -19.69 40.94
1 GM 06-16-2011 12:51:13 22 1 -18.69 122.3
1 GM 06-16-2011 12:54:21 22 1 -17.69 34.76
1 GM 06-16-2011 12:57:35 22 1 -16.69 131
1 GM 06-16-2011 13:00:49 22 1 -15.69 69.11
1 GM 06-16-2011 13:04:02 22 1 -14.69 17.36
1 GM 06-16-2011 13:07:14 22 1 -13.69 2.5
1 GM 06-16-2011 13:10:23 22 1 -12.69 3.31
1 GM 06-16-2011 13:13:36 22 1 -11.69 13.05
1 GM 06-16-2011 13:16:49 22 1 -10.69 2.8
1 GM 06-16-2011 13:20:00 22 1 -9.69 0.15
1 GM 06-16-2011 13:23:12 22 1 -8.69 0
1 GM 06-16-2011 13:26:27 22 1 -7.69 0
1 GM 06-16-2011 13:35:37 22 1 -6.69 0.13
1 GM 06-16-2011 13:38:46 22 1 -5.69 0
1 GM 06-16-2011 13:41:56 22 1 -4.69 0
1 GM 06-16-2011 13:45:07 22 1 -3.69 0
1 GM 06-16-2011 13:48:20 22 1 -2.69 0.2
1 GM 06-16-2011 13:51:33 22 1 -1.69 0
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Appendix Table B 23 - VPU 23
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-16-2011 07:24:36 23 2 -22.69 0.15
1 GM 06-16-2011 07:27:50 23 2 -21.69 0.19
1 GM 06-16-2011 07:30:58 23 2 -20.69 0.13
1 GM 06-16-2011 07:34:09 23 2 -19.69 1.89
1 GM 06-16-2011 07:37:21 23 2 -18.69 69.79
1 GM 06-16-2011 07:40:34 23 2 -17.69 1506
1 GM 06-16-2011 07:43:48 23 2 -16.69 1985
1 GM 06-16-2011 07:47:00 23 2 -15.69 1684
1 GM 06-16-2011 07:50:16 23 2 -14.69 256.7
1 GM 06-16-2011 07:53:31 23 2 -13.69 222
1 GM 06-16-2011 07:56:45 23 2 -12.69 67.89
1 GM 06-16-2011 07:59:53 23 2 -11.69 5.47
1 GM 06-16-2011 08:03:04 23 2 -10.69 1.28
1 GM 06-16-2011 08:06:25 23 2 -9.69 0.15
1 GM 06-16-2011 08:09:34 23 2 -8.69 0.31
1 GM 06-16-2011 08:12:51 23 2 -7.69 0
1 GM 06-16-2011 08:16:04 23 2 -6.69 0.01
1 GM 06-16-2011 08:19:18 23 2 -5.69 0
1 GM 06-16-2011 08:22:30 23 2 -4.69 0
1 GM 06-16-2011 08:25:42 23 2 -3.69 0.1
1 GM 06-16-2011 08:28:54 23 2 -2.69 0.16
1 GM 06-16-2011 08:32:02 23 2 -1.69 0.12
1 GM 06-16-2011 08:37:38 23 1 -22.69 0
1 GM 06-16-2011 08:40:49 23 1 -21.69 0
1 GM 06-16-2011 08:44:05 23 1 -20.69 0.27
1 GM 06-16-2011 08:47:19 23 1 -19.69 0.26
1 GM 06-16-2011 08:50:30 23 1 -18.69 4.96
1 GM 06-16-2011 08:53:40 23 1 -17.69 25.81
1 GM 06-16-2011 08:56:54 23 1 -16.69 133.8
1 GM 06-16-2011 09:00:05 23 1 -15.69 123.9
1 GM 06-16-2011 09:03:20 23 1 -14.69 20.91
1 GM 06-16-2011 09:06:32 23 1 -13.69 5.22
1 GM 06-16-2011 09:09:44 23 1 -12.69 5.17
1 GM 06-16-2011 09:12:58 23 1 -11.69 2
1 GM 06-16-2011 09:16:08 23 1 -10.69 0.5
1 GM 06-16-2011 09:19:19 23 1 -9.69 0.05
1 GM 06-16-2011 09:22:27 23 1 -8.69 0.12
1 GM 06-16-2011 09:25:38 23 1 -7.69 0
1 GM 06-16-2011 09:28:46 23 1 -6.69 0
1 GM 06-16-2011 09:32:02 23 1 -5.69 0
1 GM 06-16-2011 09:35:13 23 1 -4.69 0.19
1 GM 06-16-2011 09:38:27 23 1 -3.69 0.04
1 GM 06-16-2011 09:41:38 23 1 -2.69 0
1 GM 06-16-2011 09:45:17 23 1 -1.69 0.07
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Appendix Table B 24 - VPU 24
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-15-2011 13:15:54 24 2 -22.69 0
1 GM 06-15-2011 13:19:12 24 2 -21.69 0.01
1 GM 06-15-2011 13:22:23 24 2 -20.69 0
1 GM 06-15-2011 13:25:36 24 2 -19.69 0
1 GM 06-15-2011 13:28:51 24 2 -18.69 0
1 GM 06-15-2011 13:32:02 24 2 -17.69 0.09
1 GM 06-15-2011 13:35:37 24 2 -16.69 0.24
1 GM 06-15-2011 13:38:47 24 2 -15.69 0.49
1 GM 06-15-2011 13:42:00 24 2 -14.69 0.52
1 GM 06-15-2011 13:45:10 24 2 -13.69 0.77
1 GM 06-15-2011 13:48:20 24 2 -12.69 0.39
1 GM 06-15-2011 13:51:31 24 2 -11.69 0.13
1 GM 06-15-2011 13:54:42 24 2 -10.69 0.28
1 GM 06-15-2011 13:57:55 24 2 -9.69 0.01
1 GM 06-15-2011 14:01:04 24 2 -8.69 0
1 GM 06-15-2011 14:04:16 24 2 -7.69 0
1 GM 06-15-2011 14:07:28 24 2 -6.69 0.01
1 GM 06-15-2011 14:10:42 24 2 -5.69 0
1 GM 06-15-2011 14:13:54 24 2 -4.69 0
1 GM 06-15-2011 14:17:05 24 2 -3.69 0.01
1 GM 06-15-2011 14:20:16 24 2 -2.69 0.18
1 GM 06-15-2011 14:23:29 24 2 -1.69 0.01
1 GM 06-15-2011 14:27:07 24 1 -22.69 0
1 GM 06-15-2011 14:30:26 24 1 -21.69 0.03
1 GM 06-15-2011 14:34:41 24 1 -20.69 0
1 GM 06-15-2011 14:37:59 24 1 -19.69 0
1 GM 06-15-2011 14:41:15 24 1 -18.69 0.03
1 GM 06-15-2011 14:44:31 24 1 -17.69 2.09
1 GM 06-15-2011 14:47:49 24 1 -16.69 8.02
1 GM 06-15-2011 14:51:00 24 1 -15.69 6.2
1 GM 06-15-2011 14:54:12 24 1 -14.69 5.3
1 GM 06-15-2011 14:57:23 24 1 -13.69 15.26
1 GM 06-15-2011 15:00:32 24 1 -12.69 18.26
1 GM 06-15-2011 15:03:46 24 1 -11.69 6.51
1 GM 06-15-2011 15:06:56 24 1 -10.69 4.2
1 GM 06-15-2011 15:10:08 24 1 -9.69 0.59
1 GM 06-15-2011 15:13:19 24 1 -8.69 0.03
1 GM 06-15-2011 15:16:31 24 1 -7.69 0
1 GM 06-15-2011 15:20:35 24 1 -6.69 0
1 GM 06-15-2011 15:23:49 24 1 -5.69 0.05
1 GM 06-15-2011 15:26:59 24 1 -4.69 0
1 GM 06-15-2011 15:30:10 24 1 -3.69 0
1 GM 06-15-2011 15:33:36 24 1 -2.69 0.09
1 GM 06-15-2011 15:36:48 24 1 -1.69 0
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Appendix Table B 25 - VPU 25
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-15-2011 09:43:27 25 2 -22.69 0
1 GM 06-15-2011 09:46:44 25 2 -21.69 0.17
1 GM 06-15-2011 09:50:17 25 2 -20.69 0
1 GM 06-15-2011 09:54:33 25 2 -19.69 0.03
1 GM 06-15-2011 09:57:50 25 2 -18.69 1.01
1 GM 06-15-2011 10:01:04 25 2 -17.69 6.87
1 GM 06-15-2011 10:04:18 25 2 -16.69 3.81
1 GM 06-15-2011 10:07:38 25 2 -15.69 1.69
1 GM 06-15-2011 10:10:48 25 2 -14.69 1.94
1 GM 06-15-2011 10:13:57 25 2 -13.69 6.94
1 GM 06-15-2011 10:17:16 25 2 -12.69 17.55
1 GM 06-15-2011 10:20:35 25 2 -11.69 68.11
1 GM 06-15-2011 10:23:54 25 2 -10.69 77.22
1 GM 06-15-2011 10:27:05 25 2 -9.69 16.27
1 GM 06-15-2011 10:30:16 25 2 -8.69 30.46
1 GM 06-15-2011 10:33:27 25 2 -7.69 36.68
1 GM 06-15-2011 10:36:40 25 2 -6.69 12.22
1 GM 06-15-2011 10:39:57 25 2 -5.69 0.28
1 GM 06-15-2011 10:43:07 25 2 -4.69 0.01
1 GM 06-15-2011 10:46:21 25 2 -3.69 0.03
1 GM 06-15-2011 10:49:34 25 2 -2.69 0
1 GM 06-15-2011 11:58:49 25 2 -1.69 0.19
1 GM 06-15-2011 12:04:03 25 1 -22.69 0.21
1 GM 06-15-2011 12:07:18 25 1 -21.69 0
1 GM 06-15-2011 12:10:30 25 1 -20.69 0
1 GM 06-15-2011 12:13:42 25 1 -19.69 0.02
1 GM 06-15-2011 12:16:54 25 1 -18.69 1.08
1 GM 06-15-2011 12:20:06 25 1 -17.69 8.69
1 GM 06-15-2011 12:23:18 25 1 -16.69 14.65
1 GM 06-15-2011 12:26:32 25 1 -15.69 6.2
1 GM 06-15-2011 12:29:47 25 1 -14.69 1.91
1 GM 06-15-2011 12:32:58 25 1 -13.69 2.68
1 GM 06-15-2011 12:36:11 25 1 -12.69 14.02
1 GM 06-15-2011 12:39:27 25 1 -11.69 21.02
1 GM 06-15-2011 12:42:38 25 1 -10.69 6.63
1 GM 06-15-2011 12:45:50 25 1 -9.69 1.56
1 GM 06-15-2011 12:49:02 25 1 -8.69 3.11
1 GM 06-15-2011 12:52:14 25 1 -7.69 2.28
1 GM 06-15-2011 12:55:27 25 1 -6.69 0.23
1 GM 06-15-2011 12:58:38 25 1 -5.69 0
1 GM 06-15-2011 13:01:51 25 1 -4.69 0
1 GM 06-15-2011 13:05:05 25 1 -3.69 0.02
1 GM 06-15-2011 13:08:17 25 1 -2.69 0.01
1 GM 06-15-2011 13:12:27 25 1 -1.69 0.02
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Appendix Table B 26 - VPU 26
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-15-2011 07:18:24 26 2 -22.69 0.01
1 GM 06-15-2011 07:21:34 26 2 -21.69 0
1 GM 06-15-2011 07:24:49 26 2 -20.69 0.01
1 GM 06-15-2011 07:27:57 26 2 -19.69 0.73
1 GM 06-15-2011 07:31:05 26 2 -18.69 44.29
1 GM 06-15-2011 07:34:17 26 2 -17.69 1217
1 GM 06-15-2011 07:37:32 26 2 -16.69 284.6
1 GM 06-15-2011 07:40:45 26 2 -15.69 71.61
1 GM 06-15-2011 07:43:56 26 2 -14.69 233
1 GM 06-15-2011 07:47:10 26 2 -13.69 161.7
1 GM 06-15-2011 07:50:23 26 2 -12.69 15.56
1 GM 06-15-2011 07:53:36 26 2 -11.69 0.37
1 GM 06-15-2011 07:56:47 26 2 -10.69 0.11
1 GM 06-15-2011 08:00:00 26 2 -9.69 0
1 GM 06-15-2011 08:03:21 26 2 -8.69 0.04
1 GM 06-15-2011 08:06:54 26 2 -7.69 0
1 GM 06-15-2011 08:10:05 26 2 -6.69 0.3
1 GM 06-15-2011 08:13:18 26 2 -5.69 0.03
1 GM 06-15-2011 08:16:29 26 2 -4.69 0
1 GM 06-15-2011 08:19:38 26 2 -3.69 0
1 GM 06-15-2011 08:22:50 26 2 -2.69 0.02
1 GM 06-15-2011 08:26:01 26 2 -1.69 0.08
1 GM 06-15-2011 08:30:14 26 1 -22.69 0
1 GM 06-15-2011 08:33:25 26 1 -21.69 0.22
1 GM 06-15-2011 08:36:41 26 1 -20.69 0
1 GM 06-15-2011 08:39:54 26 1 -19.69 0.13
1 GM 06-15-2011 08:43:11 26 1 -18.69 2.82
1 GM 06-15-2011 08:46:30 26 1 -17.69 22.86
1 GM 06-15-2011 08:49:46 26 1 -16.69 12.37
1 GM 06-15-2011 08:53:01 26 1 -15.69 3.51
1 GM 06-15-2011 08:56:16 26 1 -14.69 13.77
1 GM 06-15-2011 08:59:29 26 1 -13.69 7.49
1 GM 06-15-2011 09:02:43 26 1 -12.69 1.03
1 GM 06-15-2011 09:05:57 26 1 -11.69 0.2
1 GM 06-15-2011 09:09:09 26 1 -10.69 0.2
1 GM 06-15-2011 09:12:19 26 1 -9.69 0
1 GM 06-15-2011 09:15:33 26 1 -8.69 0
1 GM 06-15-2011 09:18:43 26 1 -7.69 0
1 GM 06-15-2011 09:21:56 26 1 -6.69 0.21
1 GM 06-15-2011 09:25:05 26 1 -5.69 0.12
1 GM 06-15-2011 09:28:20 26 1 -4.69 0.16
1 GM 06-15-2011 09:31:34 26 1 -3.69 0
1 GM 06-15-2011 09:34:47 26 1 -2.69 0.17
1 GM 06-15-2011 09:37:58 26 1 -1.69 0.03
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Appendix Table B 27 - VPU 27
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-14-2011 13:20:40 27 2 -22.69 0.06
1 GM 06-14-2011 13:24:00 27 2 -21.69 0.06
1 GM 06-14-2011 13:27:12 27 2 -20.69 0
1 GM 06-14-2011 13:30:22 27 2 -19.69 0.03
1 GM 06-14-2011 13:33:33 27 2 -18.69 3.44
1 GM 06-14-2011 13:36:46 27 2 -17.69 40.11
1 GM 06-14-2011 13:39:58 27 2 -16.69 18.93
1 GM 06-14-2011 13:43:10 27 2 -15.69 5.63
1 GM 06-14-2011 13:46:21 27 2 -14.69 8.81
1 GM 06-14-2011 13:49:32 27 2 -13.69 7.38
1 GM 06-14-2011 13:52:47 27 2 -12.69 0.52
1 GM 06-14-2011 13:55:59 27 2 -11.69 0.08
1 GM 06-14-2011 13:59:14 27 2 -10.69 0.06
1 GM 06-14-2011 14:02:26 27 2 -9.69 0
1 GM 06-14-2011 14:05:37 27 2 -8.69 0.03
1 GM 06-14-2011 14:08:46 27 2 -7.69 0.03
1 GM 06-14-2011 14:11:59 27 2 -6.69 0.01
1 GM 06-14-2011 14:15:18 27 2 -5.69 0.04
1 GM 06-14-2011 14:18:29 27 2 -4.69 0
1 GM 06-14-2011 14:21:40 27 2 -3.69 0
1 GM 06-14-2011 14:24:49 27 2 -2.69 0
1 GM 06-14-2011 14:28:03 27 2 -1.69 0
1 GM 06-14-2011 14:32:46 27 1 -22.69 0
1 GM 06-14-2011 14:36:24 27 1 -21.69 0
1 GM 06-14-2011 14:39:43 27 1 -20.69 0
1 GM 06-14-2011 14:42:57 27 1 -19.69 0.01
1 GM 06-14-2011 14:46:05 27 1 -18.69 0.22
1 GM 06-14-2011 14:49:15 27 1 -17.69 0.83
1 GM 06-14-2011 14:52:30 27 1 -16.69 0.8
1 GM 06-14-2011 14:55:46 27 1 -15.69 3.71
1 GM 06-14-2011 14:58:57 27 1 -14.69 16.14
1 GM 06-14-2011 15:02:10 27 1 -13.69 2.82
1 GM 06-14-2011 15:05:25 27 1 -12.69 0.28
1 GM 06-14-2011 15:08:38 27 1 -11.69 0.01
1 GM 06-14-2011 15:11:50 27 1 -10.69 0.04
1 GM 06-14-2011 15:15:00 27 1 -9.69 0.05
1 GM 06-14-2011 15:18:15 27 1 -8.69 0
1 GM 06-14-2011 15:22:05 27 1 -7.69 0.11
1 GM 06-14-2011 15:25:15 27 1 -6.69 0
1 GM 06-14-2011 15:28:31 27 1 -5.69 0.04
1 GM 06-14-2011 15:31:46 27 1 -4.69 0.22
1 GM 06-14-2011 15:34:55 27 1 -3.69 0.1
1 GM 06-14-2011 15:38:07 27 1 -2.69 0.08
1 GM 06-14-2011 15:41:40 27 1 -1.69 0.01
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Appendix Table B 28 - VPU 28
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-14-2011 09:48:51 28 2 -22.69 0
1 GM 06-14-2011 09:52:03 28 2 -21.69 0
1 GM 06-14-2011 09:55:14 28 2 -20.69 0
1 GM 06-14-2011 09:58:25 28 2 -19.69 0.04
1 GM 06-14-2011 10:01:37 28 2 -18.69 0
1 GM 06-14-2011 10:04:51 28 2 -17.69 0.01
I GM 06-14-2011 10:08:05 28 2 -16.69 0
1 GM 06-14-2011 10:11:17 28 2 -15.69 0
1 GM 06-14-2011 10:14:29 28 2 -14.69 0
1 GM 06-14-2011 10:17:40 28 2 -13.69 0.11
1 GM 06-14-2011 10:20:50 28 2 -12.69 0
1 GM 06-14-2011 10:24:04 28 2 -11.69 0.23
1 GM 06-14-2011 10:27:14 28 2 -10.69 0
1 GM 06-14-2011 10:30:26 28 2 -9.69 0
1 GM 06-14-2011 10:33:36 28 2 -8.69 0.09
1 GM 06-14-2011 10:36:47 28 2 -7.69 0.03
1 GM 06-14-2011 10:39:58 28 2 -6.69 0.01
1 GM 06-14-2011 10:43:08 28 2 -5.69 0.04
1 GM 06-14-2011 10:46:19 28 2 -4.69 0
1 GM 06-14-2011 11:56:54 28 2 -3.69 0.06
1 GM 06-14-2011 12:00:16 28 2 -2.69 0
1 GM 06-14-2011 12:03:28 28 2 -1.69 0
1 GM 06-14-2011 12:07:42 28 1 -22.69 0
1 GM 06-14-2011 12:10:54 28 1 -21.69 0
1 GM 06-14-2011 12:14:06 28 1 -20.69 0
1 GM 06-14-2011 12:17:17 28 1 -19.69 0.03
1 GM 06-14-2011 12:20:30 28 1 -18.69 0
1 GM 06-14-2011 12:23:42 28 1 -17.69 0.01
1 GM 06-14-2011 12:26:54 28 1 -16.69 0
1 GM 06-14-2011 12:30:06 28 1 -15.69 0
1 GM 06-14-2011 12:33:27 28 1 -14.69 0
1 GM 06-14-2011 12:36:39 28 1 -13.69 0
1 GM 06-14-2011 12:39:50 28 1 -12.69 0
1 GM 06-14-2011 12:43:44 28 1 -11.69 0
1 GM 06-14-2011 12:46:57 28 1 -10.69 0.11
1 GM 06-14-2011 12:50:11 28 1 -9.69 0.03
1 GM 06-14-2011 12:53:21 28 1 -8.69 0
1 GM 06-14-2011 12:56:36 28 1 -7.69 0.1
I GM 06-14-2011 12:59:47 28 1 -6.69 0.01
1 GM 06-14-2011 13:02:56 28 1 -5.69 0
1 GM 06-14-2011 13:06:11 28 1 -4.69 0
1 GM 06-14-2011 13:09:22 28 1 -3.69 0.02
1 GM 06-14-2011 13:12:35 28 1 -2.69 0.04
1 GM 06-14-2011 13:15:44 28 1 -1.69 0.03

B-28



618-11 Non-Intrusive Characterization Report

Appendix Table B 29 - VPU 29
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-14-2011 07:22:46 29 2 -22.69 0
1 GM 06-14-2011 07:25:57 29 2 -21.69 0
1 GM 06-14-2011 07:29:09 29 2 -20.69 0.02
1 GM 06-14-2011 07:33:43 29 2 -19.69 0
1 GM 06-14-2011 07:36:53 29 2 -18.69 0.01
1 GM 06-14-2011 07:40:04 29 2 -17.69 0
1 GM 06-14-2011 07:43:18 29 2 -16.69 0
1 GM 06-14-2011 07:46:38 29 2 -15.69 0.01
1 GM 06-14-2011 07:49:51 29 2 -14.69 0.13
1 GM 06-14-2011 07:52:59 29 2 -13.69 0
1 GM 06-14-2011 07:56:11 29 2 -12.69 0.01
1 GM 06-14-2011 07:59:24 29 2 -11.69 0.01
1 GM 06-14-2011 08:02:43 29 2 -10.69 0
1 GM 06-14-2011 08:05:53 29 2 -9.69 0.01
1 GM 06-14-2011 08:09:06 29 2 -8.69 0.01
1 GM 06-14-2011 08:12:17 29 2 -7.69 0
1 GM 06-14-2011 08:15:28 29 2 -6.69 0
1 GM 06-14-2011 08:18:40 29 2 -5.69 0.16
1 GM 06-14-2011 08:21:51 29 2 -4.69 0.11
1 GM 06-14-2011 08:25:08 29 2 -3.69 0
1 GM 06-14-2011 08:28:20 29 2 -2.69 0.01
1 GM 06-14-2011 08:31:31 29 2 -1.69 0
1 GM 06-14-2011 08:36:14 29 1 -22.69 0
1 GM 06-14-2011 08:39:27 29 1 -21.69 0
1 GM 06-14-2011 08:42:42 29 1 -20.69 0
1 GM 06-14-2011 08:45:54 29 1 -19.69 0
1 GM 06-14-2011 08:49:05 29 1 -18.69 0
1 GM 06-14-2011 08:52:18 29 1 -17.69 0.24
1 GM 06-14-2011 08:55:48 29 1 -16.69 0.25
1 GM 06-14-2011 08:59:01 29 1 -15.69 0
1 GM 06-14-2011 09:02:11 29 1 -14.69 0
1 GM 06-14-2011 09:05:29 29 1 -13.69 0
1 GM 06-14-2011 09:08:44 29 1 -12.69 0
1 GM 06-14-2011 09:11:55 29 1 -11.69 0
1 GM 06-14-2011 09:15:08 29 1 -10.69 0.04
1 GM 06-14-2011 09:18:21 29 1 -9.69 0
1 GM 06-14-2011 09:21:34 29 1 -8.69 0.04
1 GM 06-14-2011 09:24:49 29 1 -7.69 0
1 GM 06-14-2011 09:28:02 29 1 -6.69 0
1 GM 06-14-2011 09:31:19 29 1 -5.69 0.35
1 GM 06-14-2011 09:34:29 29 1 -4.69 0
1 GM 06-14-2011 09:37:49 29 1 -3.69 0.01
1 GM 06-14-2011 09:41:03 29 1 -2.69 0.05
1 GM 06-14-2011 09:44:17 29 1 -1.69 0.18
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Appendix Table B 30 - VPU 30
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-13-2011 13:24:49 30 2 -22.69 0.04
1 GM 06-13-2011 13:28:03 30 2 -21.69 0
1 GM 06-13-2011 13:31:14 30 2 -20.69 0.04
1 GM 06-13-2011 13:34:32 30 2 -19.69 0.56
1 GM 06-13-2011 13:37:43 30 2 -18.69 18.39
1 GM 06-13-2011 13:41:04 30 2 -17.69 229.2
1 GM 06-13-2011 13:44:20 30 2 -16.69 283.9
1 GM 06-13-2011 13:47:39 30 2 -15.69 345.4
1 GM 06-13-2011 13:50:56 30 2 -14.69 314.7
1 GM 06-13-2011 13:54:11 30 2 -13.69 138.8
1 GM 06-13-2011 13:57:23 30 2 -12.69 34.85
1 GM 06-13-2011 14:00:36 30 2 -11.69 4.02
1 GM 06-13-2011 14:03:50 30 2 -10.69 5.75
1 GM 06-13-2011 14:07:10 30 2 -9.69 1.78
1 GM 06-13-2011 14:10:23 30 2 -8.69 0.08
1 GM 06-13-2011 14:13:37 30 2 -7.69 0.12
1 GM 06-13-2011 14:16:56 30 2 -6.69 0
1 GM 06-13-2011 14:20:09 30 2 -5.69 0
1 GM 06-13-2011 14:23:25 30 2 -4.69 0.05
1 GM 06-13-2011 14:26:36 30 2 -3.69 0.19
1 GM 06-13-2011 14:29:49 30 2 -2.69 0
1 GM 06-13-2011 14:33:00 30 2 -1.69 0.04
1 GM 06-13-2011 14:37:10 30 1 -22.69 0.01
1 GM 06-13-2011 14:40:23 30 1 -21.69 0.02
1 GM 06-13-2011 14:43:39 30 1 -20.69 0.02
1 GM 06-13-2011 14:46:49 30 1 -19.69 0.01
1 GM 06-13-2011 14:50:02 30 1 -18.69 0.16
1 GM 06-13-2011 14:53:12 30 1 -17.69 0.67
1 GM 06-13-2011 14:56:27 30 1 -16.69 4
1 GM 06-13-2011 15:01:32 30 1 -15.69 9.93
1 GM 06-13-2011 15:04:46 30 1 -14.69 22.65
1 GM 06-13-2011 15:07:58 30 1 -13.69 28.53
1 GM 06-13-2011 15:11:09 30 1 -12.69 12.01
1 GM 06-13-2011 15:14:20 30 1 -11.69 1.27
1 GM 06-13-2011 15:17:40 30 1 -10.69 0.36
1 GM 06-13-2011 15:20:56 30 1 -9.69 0.16
1 GM 06-13-2011 15:24:05 30 1 -8.69 0.09
1 GM 06-13-2011 15:27:15 30 1 -7.69 0.01
1 GM 06-13-2011 15:30:26 30 1 -6.69 0
1 GM 06-13-2011 15:33:39 30 1 -5.69 0.02
1 GM 06-13-2011 15:36:53 30 1 -4.69 0
1 GM 06-13-2011 15:40:24 30 1 -3.69 0
I GM 06-13-2011 15:43:37 30 1 -2.69 0
1 GM 06-13-2011 15:46:49 30 1 -1.69 0
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Appendix Table B 31 - VPU 31
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-06-2011 12:28:12 31 2 -22.69 0.1
1 GM 06-06-2011 12:31:23 31 2 -21.69 0
1 GM 06-06-2011 12:34:36 31 2 -20.69 0.04
1 GM 06-06-2011 12:37:49 31 2 -19.69 1.93
1 GM 06-06-2011 12:41:01 31 2 -18.69 13.17
1 GM 06-06-2011 12:44:17 31 2 -17.69 88.27
1 GM 06-06-2011 12:47:30 31 2 -16.69 137.6
1 GM 06-06-2011 12:50:41 31 2 -15.69 168.2
1 GM 06-06-2011 12:53:54 31 2 -14.69 237.8
1 GM 06-06-2011 12:59:31 31 2 -13.69 98.57
1 GM 06-06-2011 13:02:44 31 2 -12.69 199.3
1 GM 06-06-2011 13:05:57 31 2 -11.69 281.3
1 GM 06-06-2011 13:09:10 31 2 -10.69 47.02
1 GM 06-06-2011 13:12:20 31 2 -9.69 14.39
1 GM 06-06-2011 13:15:33 31 2 -8.69 6.13
1 GM 06-06-2011 13:18:55 31 2 -7.69 0.52
1 GM 06-06-2011 13:22:12 31 2 -6.69 0.16
1 GM 06-06-2011 13:25:25 31 2 -5.69 0.02
1 GM 06-06-2011 13:28:37 31 2 -4.69 0.07
1 GM 06-06-2011 13:31:50 31 2 -3.69 0.05
1 GM 06-06-2011 13:35:02 31 2 -2.69 0
1 GM 06-06-2011 13:38:15 31 2 -1.69 0
1 GM 06-06-2011 13:42:25 31 1 -22.69 0.05
1 GM 06-06-2011 13:45:41 31 1 -21.69 0.01
1 GM 06-06-2011 13:48:54 31 1 -20.69 0.1
1 GM 06-06-2011 13:52:26 31 1 -19.69 4.41
1 GM 06-06-2011 13:55:43 31 1 -18.69 78.35
1 GM 06-06-2011 13:58:55 31 1 -17.69 1706
1 GM 06-06-2011 14:02:30 31 1 -16.69 1775
1 GM 06-06-2011 14:05:43 31 1 -15.69 2073
1 GM 06-06-2011 14:08:56 31 1 -14.69 209.3
1 GM 06-06-2011 14:12:12 31 1 -13.69 205.4
1 GM 06-06-2011 14:15:25 31 1 -12.69 1967
1 GM 06-06-2011 14:18:41 31 1 -11.69 679.8
1 GM 06-06-2011 14:21:57 31 1 -10.69 87.93
1 GM 06-06-2011 14:25:11 31 1 -9.69 6.1
1 GM 06-06-2011 14:28:25 31 1 -8.69 0.87
1 GM 06-06-2011 14:31:42 31 1 -7.69 0.31
1 GM 06-06-2011 14:34:52 31 1 -6.69 0.19
1 GM 06-06-2011 14:38:06 31 1 -5.69 0
1 GM 06-06-2011 14:41:23 31 1 -4.69 0.17
1 GM 06-06-2011 14:44:42 31 1 -3.69 0
1 GM 06-06-2011 14:47:56 31 1 -2.69 0
1 GM 06-06-2011 14:51:14 31 1 -1.69 0
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Appendix Table B 32 - VPU 32
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-06-2011 08:48:12 32 2 -22.69 0
1 GM 06-06-2011 08:51:24 32 2 -21.69 0.02
1 GM 06-06-2011 08:54:36 32 2 -20.69 0.07
1 GM 06-06-2011 08:57:47 32 2 -19.69 0.16
1 GM 06-06-2011 09:00:59 32 2 -18.69 2
1 GM 06-06-2011 09:04:17 32 2 -17.69 17.42
1 GM 06-06-2011 09:07:31 32 2 -16.69 22.68
1 GM 06-06-2011 09:10:44 32 2 -15.69 5.05
1 GM 06-06-2011 09:13:59 32 2 -14.69 1.31
1 GM 06-06-2011 09:17:11 32 2 -13.69 3.88
1 GM 06-06-2011 09:20:23 32 2 -12.69 4.89
1 GM 06-06-2011 09:23:34 32 2 -11.69 7.05
1 GM 06-06-2011 09:27:04 32 2 -10.69 1.59
1 GM 06-06-2011 09:30:21 32 2 -9.69 2.41
1 GM 06-06-2011 09:33:35 32 2 -8.69 17.73
1 GM 06-06-2011 09:36:50 32 2 -7.69 37.96
1 GM 06-06-2011 09:40:08 32 2 -6.69 4.47
1 GM 06-06-2011 09:43:20 32 2 -5.69 0.65
1 GM 06-06-2011 09:46:34 32 2 -4.69 0.05
1 GM 06-06-2011 09:49:47 32 2 -3.69 0.02
1 GM 06-06-2011 09:53:01 32 2 -2.69 0
1 GM 06-06-2011 09:56:14 32 2 -1.69 0.04
1 GM 06-06-2011 10:00:27 32 1 -22.69 0.15
1 GM 06-06-2011 10:03:45 32 1 -21.69 0.01
1 GM 06-06-2011 10:07:01 32 1 -20.69 0
1 GM 06-06-2011 10:10:12 32 1 -19.69 0.2
1 GM 06-06-2011 10:13:24 32 1 -18.69 5.59
1 GM 06-06-2011 10:16:37 32 1 -17.69 54.21
1 GM 06-06-2011 10:20:31 32 1 -16.69 66.29
1 GM 06-06-2011 10:23:45 32 1 -15.69 6.02
1 GM 06-06-2011 10:27:00 32 1 -14.69 0.68
1 GM 06-06-2011 10:30:13 32 1 -13.69 0.67
1 GM 06-06-2011 10:33:46 32 1 -12.69 3.13
1 GM 06-06-2011 10:37:00 32 1 -11.69 6.2
1 GM 06-06-2011 10:40:15 32 1 -10.69 2.45
1 GM 06-06-2011 10:43:41 32 1 -9.69 2.35
1 GM 06-06-2011 11:42:16 32 1 -8.69 8.95
1 GM 06-06-2011 11:59:11 32 1 -7.69 11.21
1 GM 06-06-2011 12:02:29 32 1 -6.69 1.17
1 GM 06-06-2011 12:05:42 32 1 -5.69 0.17
1 GM 06-06-2011 12:08:55 32 1 -4.69 0.04
1 GM 06-06-2011 12:12:07 32 1 -3.69 0
1 GM 06-06-2011 12:15:23 32 1 -2.69 0
1 GM 06-06-2011 12:19:45 32 1 -1.69 0.01
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Appendix Table B 33 - VPU 33
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-02-2011 13:42:25 33 2 -22.69 0.01
1 GM 06-02-2011 13:45:42 33 2 -21.69 0
1 GM 06-02-2011 13:49:00 33 2 -20.69 0.14
1 GM 06-02-2011 13:52:14 33 2 -19.69 2
1 GM 06-02-2011 13:55:25 33 2 -18.69 22.05
1 GM 06-02-2011 13:58:40 33 2 -17.69 435.8
1 GM 06-02-2011 14:02:22 33 2 -17.69 390.9
1 GM 06-02-2011 14:05:36 33 2 -16.69 18.9
1 GM 06-02-2011 14:08:50 33 2 -15.69 23.61
1 GM 06-02-2011 14:12:03 33 2 -14.69 23.53
1 GM 06-02-2011 14:15:29 33 2 -13.69 28.29
1 GM 06-02-2011 14:18:44 33 2 -11.69 28.28
1 GM 06-02-2011 14:21:53 33 2 -10.69 88.62
1 GM 06-02-2011 14:25:09 33 2 -9.69 413.7
1 GM 06-02-2011 14:28:22 33 2 -8.69 67.1
1 GM 06-02-2011 14:31:39 33 2 -7.69 2.71
1 GM 06-02-2011 14:34:53 33 2 -6.69 0.17
1 GM 06-02-2011 14:38:05 33 2 -5.69 0.12
1 GM 06-02-2011 14:41:17 33 2 -4.69 0.07
1 GM 06-02-2011 14:44:37 33 2 -3.69 0
1 GM 06-02-2011 14:47:48 33 2 -2.69 0.19
1 GM 06-02-2011 14:51:08 33 2 -1.69 0.15
1 GM 06-06-2011 07:34:49 33 1 -22.69 0.09
1 GM 06-06-2011 07:38:09 33 1 -21.69 0.08
1 GM 06-06-2011 07:41:21 33 1 -20.69 0.02
1 GM 06-06-2011 07:44:35 33 1 -19.69 1.66
1 GM 06-06-2011 07:47:49 33 1 -18.69 11.96
1 GM 06-06-2011 07:51:08 33 1 -17.69 120.9
1 GM 06-06-2011 07:54:21 33 1 -16.69 114.6
1 GM 06-06-2011 07:57:33 33 1 -15.69 16.05
1 GM 06-06-2011 08:00:47 33 1 -14.69 0.93
1 GM 06-06-2011 08:04:00 33 1 -13.69 1.25
1 GM 06-06-2011 08:07:18 33 1 -12.69 2.49
1 GM 06-06-2011 08:10:29 33 1 -11.69 2.71
1 GM 06-06-2011 08:13:43 33 1 -10.69 4.58
1 GM 06-06-2011 08:16:59 33 1 -9.69 9.2
1 GM 06-06-2011 08:20:20 33 1 -8.69 2.73
1 GM 06-06-2011 08:23:35 33 1 -7.69 0.56
1 GM 06-06-2011 08:27:54 33 1 -6.69 0
1 GM 06-06-2011 08:31:10 33 1 -5.69 0
1 GM 06-06-2011 08:34:21 33 1 -4.69 0.1
1 GM 06-06-2011 08:37:34 33 1 -3.69 0.05
1 GM 06-06-2011 08:41:01 33 1 -2.69 0
1 GM 06-06-2011 08:44:09 33 1 -1.69 0
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Appendix Table B 34 - VPU 34
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (niR/hr)
1 GM 06-02-2011 10:00:23 34 2 -22.69 0
1 GM 06-02-2011 10:03:37 34 2 -21.69 0
1 GM 06-02-2011 10:07:24 34 2 -20.69 0
1 GM 06-02-2011 10:10:36 34 2 -19.69 0.08
1 GM 06-02-2011 10:13:51 34 2 -18.69 0
1 GM 06-02-2011 10:17:03 34 2 -17.69 0.5
1 GM 06-02-2011 10:20:19 34 2 -16.69 0.64
1 GM 06-02-2011 10:23:31 34 2 -15.69 0.24
1 GM 06-02-2011 10:26:49 34 2 -14.69 2.61
1 GM 06-02-2011 10:30:02 34 2 -13.69 9.7
1 GM 06-02-2011 10:33:13 34 2 -12.69 16.88
1 GM 06-02-2011 10:36:28 34 2 -11.69 6.62
1 GM 06-02-2011 10:39:41 34 2 -10.69 0.86
1 GM 06-02-2011 10:42:52 34 2 -9.69 0.65
1 GM 06-02-2011 10:46:04 34 2 -8.69 1.8
1 GM 06-02-2011 12:04:40 34 2 -7.69 0.55
1 GM 06-02-2011 12:08:16 34 2 -6.69 0.82
1 GM 06-02-2011 12:11:31 34 2 -5.69 0.15
1 GM 06-02-2011 12:14:44 34 2 -4.69 0
1 GM 06-02-2011 12:17:56 34 2 -3.69 0.02
1 GM 06-02-2011 12:21:05 34 2 -2.69 0
1 GM 06-02-2011 12:24:20 34 2 -1.69 0
1 GM 06-02-2011 12:28:38 34 1 -22.69 0
1 GM 06-02-2011 12:31:49 34 1 -21.69 0.01
1 GM 06-02-2011 12:35:01 34 1 -20.69 0.01
1 GM 06-02-2011 12:38:16 34 1 -19.69 0
1 GM 06-02-2011 12:41:25 34 1 -18.69 0.61
1 GM 06-02-2011 12:44:39 34 1 -17.69 2.72
1 GM 06-02-2011 12:47:50 34 1 -16.69 10.45
1 GM 06-02-2011 12:51:05 34 1 -15.69 5.42
1 GM 06-02-2011 12:54:18 34 1 -14.69 9.99
1 GM 06-02-2011 12:57:33 34 1 -13.69 35.12
1 GM 06-02-2011 13:00:51 34 1 -12.69 42.03
1 GM 06-02-2011 13:04:04 34 1 -11.69 15.86
1 GM 06-02-2011 13:08:08 34 1 -10.69 1.19
1 GM 06-02-2011 13:11:25 34 1 -9.69 0.57
1 GM 06-02-2011 13:14:39 34 1 -8.69 0.59
1 GM 06-02-2011 13:17:54 34 1 -7.69 0.14
1 GM 06-02-2011 13:21:10 34 1 -6.69 0.26
1 GM 06-02-2011 13:24:24 34 1 -5.69 0.01
1 GM 06-02-2011 13:27:35 34 1 -4.69 0
1 GM 06-02-2011 13:30:52 34 1 -3.69 0.03
1 GM 06-02-2011 13:34:05 34 1 -2.69 0
1 GM 06-02-2011 13:37:24 34 1 -1.69 0.59
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Appendix Table B 35 - VPU 35
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-02-2011 07:32:21 35 2 -22.69 0
1 GM 06-02-2011 07:36:17 35 2 -21.69 0.01
1 GM 06-02-2011 07:39:27 35 2 -20.69 0
1 GM 06-02-2011 07:42:43 35 2 -19.69 0.38
1 GM 06-02-2011 07:45:55 35 2 -18.69 0.52
1 GM 06-02-2011 07:49:06 35 2 -17.69 11.16
1 GM 06-02-2011 07:52:32 35 2 -17.69 122
1 GM 06-02-2011 07:55:42 35 2 -16.69 52.23
1 GM 06-02-2011 07:58:55 35 2 -15.69 5.35
1 GM 06-02-2011 08:02:05 35 2 -14.69 9.77
1 GM 06-02-2011 08:05:16 35 2 -13.69 4.41
1 GM 06-02-2011 08:08:25 35 2 -12.69 4.94
1 GM 06-02-2011 08:11:40 35 2 -11.69 14.85
1 GM 06-02-2011 08:14:55 35 2 -10.69 74.17
1 GM 06-02-2011 08:18:08 35 2 -9.69 69.79
1 GM 06-02-2011 08:21:22 35 2 -8.69 28.43
1 GM 06-02-2011 08:24:34 35 2 -7.69 16.17
1 GM 06-02-2011 08:27:44 35 2 -6.69 3.77
1 GM 06-02-2011 08:30:56 35 2 -5.69 0.01
1 GM 06-02-2011 08:34:09 35 2 -4.69 0.04
1 GM 06-02-2011 08:37:22 35 2 -3.69 0.04
1 GM 06-02-2011 08:40:34 35 2 -2.69 0.16
1 GM 06-02-2011 08:43:46 35 2 -1.69 0
1 GM 06-02-2011 08:47:57 35 1 -22.69 0
1 GM 06-02-2011 08:51:10 35 1 -21.69 0
1 GM 06-02-2011 08:54:21 35 1 -20.69 0
1 GM 06-02-2011 08:57:35 35 1 -19.69 0.22
1 GM 06-02-2011 09:00:47 35 1 -18.69 2.72
1 GM 06-02-2011 09:04:02 35 1 -17.69 35.78
1 GM 06-02-2011 09:07:13 35 1 -16.69 32.92
1 GM 06-02-2011 09:10:26 35 1 -15.69 31.02
1 GM 06-02-2011 09:13:37 35 1 -14.69 101.2
1 GM 06-02-2011 09:16:50 35 1 -13.69 50.99
1 GM 06-02-2011 09:20:01 35 1 -12.69 8.52
1 GM 06-02-2011 09:23:13 35 1 -11.69 20.69
1 GM 06-02-2011 09:26:25 35 1 -10.69 29.21
1 GM 06-02-2011 09:29:40 35 1 -9.69 21.48
1 GM 06-02-2011 09:32:49 35 1 -8.69 10.45
1 GM 06-02-2011 09:36:14 35 1 -7.69 6.86
1 GM 06-02-2011 09:39:25 35 1 -6.69 2.63
1 GM 06-02-2011 09:42:38 35 1 -5.69 0.21
1 GM 06-02-2011 09:45:53 35 1 -4.69 0
1 GM 06-02-2011 09:49:06 35 1 -3.69 0.03
1 GM 06-02-2011 09:52:19 35 1 -2.69 0.01
1 GM 06-02-2011 09:57:01 35 1 -1.69 0
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Appendix Table B 36 - VPU 36
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-01-2011 12:53:08 36 2 -22.69 0
1 GM 06-01-2011 12:56:21 36 2 -21.69 0.09
1 GM 06-01-2011 12:59:35 36 2 -20.69 0.05
1 GM 06-01-2011 13:02:51 36 2 -19.69 0
1 GM 06-01-2011 13:06:02 36 2 -18.69 0.14
1 GM 06-01-2011 13:09:17 36 2 -17.69 1.99
1 GM 06-01-2011 13:12:29 36 2 -16.69 2.29
1 GM 06-01-2011 13:15:41 36 2 -15.69 1.06
1 GM 06-01-2011 13:18:53 36 2 -14.69 1.34
1 GM 06-01-2011 13:22:09 36 2 -13.69 2.54
1 GM 06-01-2011 13:25:24 36 2 -12.69 2
1 GM 06-01-2011 13:28:36 36 2 -11.69 1.28
1 GM 06-01-2011 13:31:48 36 2 -10.69 0.45
1 GM 06-01-2011 13:34:59 36 2 -9.69 1.59
1 GM 06-01-2011 13:38:13 36 2 -8.69 5
1 GM 06-01-2011 13:41:30 36 2 -7.69 26.85
1 GM 06-01-2011 13:44:40 36 2 -6.69 9.06
1 GM 06-01-2011 13:47:55 36 2 -5.69 0.69
1 GM 06-01-2011 13:51:06 36 2 -4.69 0
1 GM 06-01-2011 13:54:17 36 2 -3.69 0
1 GM 06-01-2011 13:57:26 36 2 -2.69 0
1 GM 06-01-2011 14:00:43 36 2 -1.69 0
1 GM 06-01-2011 14:05:34 36 1 -22.69 0
1 GM 06-01-2011 14:08:46 36 1 -21.69 0.06
1 GM 06-01-2011 14:12:03 36 1 -20.69 0
1 GM 06-01-2011 14:15:17 36 1 -19.69 0.12
1 GM 06-01-2011 14:18:31 36 1 -18.69 0.76
1 GM 06-01-2011 14:21:52 36 1 -17.69 6.09
1 GM 06-01-2011 14:25:05 36 1 -16.69 8.86
1 GM 06-01-2011 14:28:18 36 1 -15.69 3.85
1 GM 06-01-2011 14:31:30 36 1 -14.69 5
1 GM 06-01-2011 14:34:41 36 1 -13.69 20.77
1 GM 06-01-2011 14:37:53 36 1 -12.69 14.74
1 GM 06-01-2011 14:41:15 36 1 -11.69 5.16
1 GM 06-01-2011 14:44:29 36 1 -10.69 2.48
1 GM 06-01-2011 14:47:40 36 1 -9.69 1.3
1 GM 06-01-2011 14:50:50 36 1 -8.69 8.84
1 GM 06-01-2011 14:54:03 36 1 -7.69 8.55
1 GM 06-01-2011 14:57:16 36 1 -6.69 1.57
1 GM 06-01-2011 15:00:27 36 1 -5.69 0
1 GM 06-01-2011 15:03:41 36 1 -4.69 0
1 GM 06-01-2011 15:06:55 36 1 -3.69 0
1 GM 06-01-2011 15:10:05 36 1 -2.69 0.01
1 GM 06-01-2011 15:13:19 36 1 -1.69 0.03
1 GM 06-01-2011 15:14:04 36 1 -1.69 0.15
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Appendix Table B 37 - VPU 37
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-01-2011 09:15:30 37 2 -22.69 0.16
1 GM 06-01-2011 09:18:47 37 2 -21.69 0.02
1 GM 06-01-2011 09:21:58 37 2 -20.69 0
1 GM 06-01-2011 09:25:13 37 2 -19.69 0.03
1 GM 06-01-2011 09:28:26 37 2 -18.69 0.73
1 GM 06-01-2011 09:31:37 37 2 -17.69 6.56
1 GM 06-01-2011 09:34:47 37 2 -16.69 36.21
1 GM 06-01-2011 09:37:58 37 2 -15.69 35.76
1 GM 06-01-2011 09:41:17 37 2 -14.69 26.93
1 GM 06-01-2011 09:44:28 37 2 -13.69 47.44
1 GM 06-01-2011 09:47:40 37 2 -12.69 15.03
1 GM 06-01-2011 09:50:53 37 2 -11.69 269.3
1 GM 06-01-2011 09:54:06 37 2 -10.69 1935
1 GM 06-01-2011 09:57:19 37 2 -9.69 268.6
1 GM 06-01-2011 10:00:31 37 2 -8.69 10.19
1 GM 06-01-2011 10:03:47 37 2 -7.69 1.33
1 GM 06-01-2011 10:06:58 37 2 -6.69 0.52
1 GM 06-01-2011 10:10:14 37 2 -5.69 0.04
1 GM 06-01-2011 10:13:26 37 2 -4.69 0
1 GM 06-01-2011 10:16:37 37 2 -3.69 0
1 GM 06-01-2011 10:19:49 37 2 -2.69 0.04
1 GM 06-01-2011 10:23:01 37 2 -1.69 0.15
1 GM 06-01-2011 10:28:27 37 1 -22.69 0.39
1 GM 06-01-2011 10:31:40 37 1 -21.69 0
1 GM 06-01-2011 10:34:55 37 1 -20.69 0
1 GM 06-01-2011 10:38:06 37 1 -19.69 0
1 GM 06-01-2011 10:41:18 37 1 -18.69 0.24
1 GM 06-01-2011 10:44:31 37 1 -17.69 5.04
1 GM 06-01-2011 11:59:39 37 1 -16.69 9.79
1 GM 06-01-2011 12:02:51 37 1 -15.69 4.72
1 GM 06-01-2011 12:06:03 37 1 -14.69 3.33
1 GM 06-01-2011 12:09:15 37 1 -13.69 2.43
1 GM 06-01-2011 12:12:26 37 1 -12.69 2.47
1 GM 06-01-2011 12:15:40 37 1 -11.69 27.14
1 GM 06-01-2011 12:18:56 37 1 -10.69 169.1
1 GM 06-01-2011 12:22:09 37 1 -9.69 54.21
1 GM 06-01-2011 12:25:22 37 1 -8.69 3.47
1 GM 06-01-2011 12:28:36 37 1 -7.69 4.55
1 GM 06-01-2011 12:31:50 37 1 -6.69 0.89
1 GM 06-01-2011 12:35:21 37 1 -5.69 0.07
1 GM 06-01-2011 12:38:32 37 1 -4.69 0.01
1 GM 06-01-2011 12:41:42 37 1 -3.69 0.04
1 GM 06-01-2011 12:44:56 37 1 -2.69 0.09
1 GM 06-01-2011 12:48:07 37 1 -1.69 0.03
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Appendix Table B 38 - VPU 38
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-31-2011 15:10:18 38 2 -22.69 0.1
1 GM 05-31-2011 15:14:06 38 2 -21.69 0
1 GM 05-31-2011 15:17:19 38 2 -20.69 0
1 GM 05-31-2011 15:20:37 38 2 -19.69 1.46
1 GM 05-31-2011 15:23:54 38 2 -18.69 52.19
1 GM 05-31-2011 15:27:09 38 2 -17.69 1026
1 GM 05-31-2011 15:30:24 38 2 -16.69 1030
1 GM 05-31-2011 15:33:39 38 2 -15.69 51.72
1 GM 05-31-2011 15:36:58 38 2 -14.69 10.06
1 GM 05-31-2011 15:40:37 38 2 -13.69 1.91
1 GM 06-01-2011 07:21:58 38 2 -12.69 2.54
1 GM 06-01-2011 07:25:14 38 2 -11.69 7.67
1 GM 06-01-2011 07:28:31 38 2 -10.69 2.21
1 GM 06-01-2011 07:31:44 38 2 -9.69 0.34
1 GM 06-01-2011 07:34:56 38 2 -8.69 0.59
1 GM 06-01-2011 07:38:08 38 2 -7.69 0.68
1 GM 06-01-2011 07:41:20 38 2 -6.69 0.17
1 GM 06-01-2011 07:44:32 38 2 -5.69 0
1 GM 06-01-2011 07:47:44 38 2 -4.69 0
1 GM 06-01-2011 07:50:56 38 2 -3.69 0
1 GM 06-01-2011 07:54:10 38 2 -2.69 0.04
1 GM 06-01-2011 07:58:33 38 2 -1.69 0
1 GM 06-01-2011 08:02:22 38 1 -22.69 0
1 GM 06-01-2011 08:05:33 38 1 -21.69 0
1 GM 06-01-2011 08:08:46 38 1 -20.69 0.07
1 GM 06-01-2011 08:12:01 38 1 -19.69 1.37
1 GM 06-01-2011 08:15:14 38 1 -18.69 54.15
1 GM 06-01-2011 08:18:30 38 1 -17.69 1456
1 GM 06-01-2011 08:21:40 38 1 -16.69 2146
1 GM 06-01-2011 08:24:59 38 1 -15.69 169.6
1 GM 06-01-2011 08:28:15 38 1 -14.69 43.73
1 GM 06-01-2011 08:31:27 38 1 -13.69 45.17
1 GM 06-01-2011 08:34:41 38 1 -12.69 4.17
1 GM 06-01-2011 08:38:01 38 1 -11.69 3.86
1 GM 06-01-2011 08:41:22 38 1 -10.69 4.42
1 GM 06-01-2011 08:44:37 38 1 -9.69 1.29
1 GM 06-01-2011 08:47:56 38 1 -8.69 0.05
1 GM 06-01-2011 08:51:09 38 1 -7.69 0.01
1 GM 06-01-2011 08:54:27 38 1 -6.69 0.01
1 GM 06-01-2011 08:57:40 38 1 -5.69 0.28
1 GM 06-01-2011 09:00:57 38 1 -4.69 0
1 GM 06-01-2011 09:04:11 38 1 -3.69 0
1 GM 06-01-2011 09:07:22 38 1 -2.69 0.01
1 GM 06-01-2011 09:11:48 38 1 -1.69 0.05
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Appendix Table B 39 - VPU 39
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 05-31-2011 12:44:52 39 2 -22.69 0
1 GM 05-31-2011 12:48:12 39 2 -21.69 0
1 GM 05-31-2011 12:51:37 39 2 -20.69 0.22
1 GM 05-31-2011 12:54:49 39 2 -19.69 0.15
1 GM 05-31-2011 12:58:03 39 2 -18.69 0.22
1 GM 05-31-2011 13:01:32 39 2 -17.69 2.87
1 GM 05-31-2011 13:04:48 39 2 -16.69 6.54
1 GM 05-31-2011 13:08:02 39 2 -15.69 6.77
1 GM 05-31-2011 13:11:16 39 2 -14.69 6.28
1 GM 05-31-2011 13:14:32 39 2 -13.69 10.62
1 GM 05-31-2011 13:17:46 39 2 -12.69 21.27
1 GM 05-31-2011 13:21:05 39 2 -11.69 9.75
1 GM 05-31-2011 13:24:22 39 2 -10.69 7.22
1 GM 05-31-2011 13:27:39 39 2 -9.69 14.41
1 GM 05-31-2011 13:30:54 39 2 -8.69 0.98
1 GM 05-31-2011 13:34:09 39 2 -7.69 0
1 GM 05-31-2011 13:37:24 39 2 -6.69 0.17
1 GM 05-31-2011 13:40:35 39 2 -5.69 0
1 GM 05-31-2011 13:43:53 39 2 -4.69 0
1 GM 05-31-2011 13:47:07 39 2 -3.69 0
1 GM 05-31-2011 13:50:23 39 2 -2.69 0
1 GM 05-31-2011 13:53:37 39 2 -1.69 0.09
1 GM 05-31-2011 13:57:42 39 1 -22.69 0
1 GM 05-31-2011 14:00:58 39 1 -21.69 0
1 GM 05-31-2011 14:04:10 39 1 -20.69 0.1
1 GM 05-31-2011 14:07:23 39 1 -19.69 0
1 GM 05-31-2011 14:10:40 39 1 -18.69 0.13
1 GM 05-31-2011 14:13:51 39 1 -17.69 6.96
1 GM 05-31-2011 14:17:04 39 1 -16.69 13.61
1 GM 05-31-2011 14:20:19 39 1 -15.69 16.93
1 GM 05-31-2011 14:23:33 39 1 -14.69 15.28
1 GM 05-31-2011 14:26:46 39 1 -13.69 17.9
1 GM 05-31-2011 14:30:00 39 1 -12.69 11.38
1 GM 05-31-2011 14:33:14 39 1 -11.69 7.61
1 GM 05-31-2011 14:36:27 39 1 -10.69 4.92
1 GM 05-31-2011 14:39:42 39 1 -9.69 0.82
1 GM 05-31-2011 14:42:57 39 1 -8.69 0.05
1 GM 05-31-2011 14:46:12 39 1 -7.69 0
1 GM 05-31-2011 14:49:27 39 1 -6.69 0.04
1 GM 05-31-2011 14:52:42 39 1 -5.69 0.01
1 GM 05-31-2011 14:55:56 39 1 -4.69 0
1 GM 05-31-2011 14:59:07 39 1 -3.69 0
1 GM 05-31-2011 15:02:21 39 1 -2.69 0
1 GM 05-31-2011 15:05:55 39 1 -1.69 0.02
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Appendix Table B 40 - VPU 40
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-20-2011 09:04:12 40 1 -22.69 0
1 GM 06-20-2011 09:07:24 40 1 -21.69 0.1
1 GM 06-20-2011 09:10:36 40 1 -20.69 0.02
1 GM 06-20-2011 09:13:49 40 1 -19.69 0
1 GM 06-20-2011 09:17:04 40 1 -18.69 0.56
1 GM 06-20-2011 09:20:15 40 1 -17.69 0.03
1 GM 06-20-2011 09:23:26 40 1 -16.69 0.2
1 GM 06-20-2011 09:26:39 40 1 -15.69 0.4
1 GM 06-20-2011 09:29:50 40 1 -14.69 0.35
1 GM 06-20-2011 09:33:02 40 1 -13.69 0.39
1 GM 06-20-2011 09:36:12 40 1 -12.69 0.33
1 GM 06-20-2011 09:39:26 40 1 -11.69 0.42
1 GM 06-20-2011 09:42:36 40 1 -10.69 0.24
1 GM 06-20-2011 09:45:51 40 1 -9.69 0.76
1 GM 06-20-2011 09:49:02 40 1 -8.69 0.54
1 GM 06-20-2011 09:52:26 40 1 -8.69 0.07
1 GM 06-20-2011 09:55:39 40 1 -7.69 0.02
1 GM 06-20-2011 09:58:51 40 1 -6.69 0
1 GM 06-20-2011 10:02:05 40 1 -5.69 0.01
1 GM 06-20-2011 10:05:19 40 1 -4.69 0.01
1 GM 06-20-2011 10:08:30 40 1 -3.69 0
1 GM 06-20-2011 10:11:41 40 1 -2.69 0.13
1 GM 06-20-2011 10:14:55 40 1 -1.69 0
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Appendix Table B 41 - VPU 41
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-13-2011 09:24:55 41 2 -22.69 0
1 GM 06-13-2011 09:28:08 41 2 -21.69 0.15
1 GM 06-13-2011 09:31:26 41 2 -20.69 0.01
1 GM 06-13-2011 09:34:41 41 2 -19.69 0
1 GM 06-13-2011 09:37:54 41 2 -18.69 0
1 GM 06-13-2011 09:41:13 41 2 -17.69 0.09
1 GM 06-13-2011 09:44:27 41 2 -16.69 0.93
1 GM 06-13-2011 09:47:41 41 2 -15.69 1.28
1 GM 06-13-2011 09:50:56 41 2 -14.69 0.94
1 GM 06-13-2011 09:54:11 41 2 -13.69 3.42
1 GM 06-13-2011 09:57:25 41 2 -12.69 20.16
1 GM 06-13-2011 10:00:40 41 2 -11.69 33.77
1 GM 06-13-2011 10:03:52 41 2 -10.69 23.18
1 GM 06-13-2011 10:07:06 41 2 -9.69 22.43
1 GM 06-13-2011 10:10:21 41 2 -8.69 1.71
1 GM 06-13-2011 10:13:37 41 2 -7.69 0.95
1 GM 06-13-2011 10:16:47 41 2 -6.69 6.89
1 GM 06-13-2011 10:19:59 41 2 -5.69 2.23
1 GM 06-13-2011 10:23:10 41 2 -4.69 0.24
1 GM 06-13-2011 10:26:23 41 2 -3.69 0
1 GM 06-13-2011 10:29:34 41 2 -2.69 0.02
1 GM 06-13-2011 10:32:56 41 2 -2.69 0
1 GM 06-13-2011 10:36:08 41 2 -1.69 0.39
1 GM 06-13-2011 10:40:46 41 1 -22.69 0
1 GM 06-13-2011 10:43:59 41 1 -21.69 0.07
1 GM 06-13-2011 12:02:42 41 1 -20.69 0.04
1 GM 06-13-2011 12:05:56 41 1 -19.69 0
1 GM 06-13-2011 12:09:23 41 1 -18.69 0.03
1 GM 06-13-2011 12:13:03 41 1 -17.69 0
1 GM 06-13-2011 12:16:27 41 1 -16.69 0.01
1 GM 06-13-2011 12:19:46 41 1 -15.69 0.01
1 GM 06-13-2011 12:22:58 41 1 -14.69 0.15
1 GM 06-13-2011 12:26:14 41 1 -13.69 0.64
1 GM 06-13-2011 12:29:26 41 1 -12.69 1.01
1 GM 06-13-2011 12:32:37 41 1 -11.69 0.09
1 GM 06-13-2011 12:35:49 41 1 -10.69 0.02
1 GM 06-13-2011 12:39:01 41 1 -9.69 0.13
1 GM 06-13-2011 12:42:12 41 1 -8.69 0
1 GM 06-13-2011 12:45:25 41 1 -7.69 0.4
1 GM 06-13-2011 12:48:39 41 1 -6.69 0.03
1 GM 06-13-2011 12:51:51 41 1 -15.69 0.02
1 GM 06-13-2011 12:55:04 41 1 -14.69 0.01
1 GM 06-13-2011 12:58:17 41 1 -13.69 0
1 GM 06-13-2011 13:01:31 41 1 -12.69 0.01
1 GM 06-13-2011 13:04:43 41 1 -11.69 0
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Appendix Table B 42 - VPU 42
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-09-2011 15:02:31 42 2 -22.69 0.01
1 GM 06-09-2011 15:05:45 42 2 -21.69 0
1 GM 06-09-2011 15:08:58 42 2 -20.69 0
1 GM 06-09-2011 15:12:09 42 2 -19.69 0.07
1 GM 06-09-2011 15:15:21 42 2 -18.69 2
1 GM 06-09-2011 15:18:31 42 2 -17.69 19.91
1 GM 06-09-2011 15:21:45 42 2 -16.69 18.64
1 GM 06-09-2011 15:24:59 42 2 -15.69 73.24
1 GM 06-09-2011 15:28:11 42 2 -14.69 182.1
1 GM 06-09-2011 15:31:33 42 2 -13.69 604.9
1 GM 06-13-2011 07:33:11 42 2 -12.69 181.3
1 GM 06-13-2011 07:36:22 42 2 -11.69 118.7
1 GM 06-13-2011 07:39:37 42 2 -10.69 53.14
1 GM 06-13-2011 07:42:51 42 2 -9.69 19.15
1 GM 06-13-2011 07:46:03 42 2 -8.69 5.19
1 GM 06-13-2011 07:49:26 42 2 -7.69 1.68
1 GM 06-13-2011 07:52:39 42 2 -6.69 0.36
1 GM 06-13-2011 07:55:54 42 2 -5.69 0.05
1 GM 06-13-2011 07:59:09 42 2 -4.69 0.04
1 GM 06-13-2011 08:02:23 42 2 -3.69 0.06
1 GM 06-13-2011 08:05:36 42 2 -2.69 0
1 GM 06-13-2011 08:08:48 42 2 -1.69 0.04
1 GM 06-13-2011 08:12:57 42 1 -22.69 0
1 GM 06-13-2011 08:16:11 42 1 -21.69 0
1 GM 06-13-2011 08:19:21 42 1 -20.69 0
1 GM 06-13-2011 08:22:34 42 1 -19.69 0.3
1 GM 06-13-2011 08:25:48 42 1 -18.69 0
1 GM 06-13-2011 08:29:02 42 1 -17.69 0.22
1 GM 06-13-2011 08:32:14 42 1 -16.69 1.49
1 GM 06-13-2011 08:35:38 42 1 -15.69 16.1
1 GM 06-13-2011 08:38:48 42 1 -14.69 45.62
1 GM 06-13-2011 08:42:02 42 1 -13.69 105.7
1 GM 06-13-2011 08:45:14 42 1 -12.69 66.11
1 GM 06-13-2011 08:48:25 42 1 -11.69 71.25
1 GM 06-13-2011 08:51:38 42 1 -10.69 155.8
1 GM 06-13-2011 08:54:50 42 1 -9.69 46.17
1 GM 06-13-2011 08:58:01 42 1 -8.69 4.44
1 GM 06-13-2011 09:01:13 42 1 -7.69 0.3
1 GM 06-13-2011 09:04:25 42 1 -6.69 0.1
1 GM 06-13-2011 09:07:36 42 1 -5.69 0.01
1 GM 06-13-2011 09:10:46 42 1 -4.69 0
1 GM 06-13-2011 09:13:59 42 1 -3.69 0.07
1 GM 06-13-2011 09:17:11 42 1 -2.69 0.01
1 GM 06-13-2011 09:20:22 42 1 -1.69 0.01
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Appendix Table B 43 - VPU 43
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-09-2011 12:36:09 43 2 -22.69 0.01
1 GM 06-09-2011 12:39:22 43 2 -21.69 0
1 GM 06-09-2011 12:42:34 43 2 -20.69 0
1 GM 06-09-2011 12:45:48 43 2 -19.69 0.04
1 GM 06-09-2011 12:49:00 43 2 -18.69 0.87
1 GM 06-09-2011 12:52:14 43 2 -17.69 25.47
1 GM 06-09-2011 12:55:28 43 2 -16.69 454.8
1 GM 06-09-2011 12:58:40 43 2 -15.69 1580
1 GM 06-09-2011 13:01:58 43 2 -14.69 694.6
1 GM 06-09-2011 13:05:12 43 2 -13.69 406.9
1 GM 06-09-2011 13:08:28 43 2 -12.69 566.5
1 GM 06-09-2011 13:11:44 43 2 -11.69 374.6
1 GM 06-09-2011 13:14:59 43 2 -10.69 103.8
1 GM 06-09-2011 13:18:11 43 2 -9.69 23.38
1 GM 06-09-2011 13:21:34 43 2 -8.69 3.54
1 GM 06-09-2011 13:24:46 43 2 -7.69 2.82
1 GM 06-09-2011 13:27:58 43 2 -6.69 0.68
1 GM 06-09-2011 13:31:12 43 2 -5.69 0.1
1 GM 06-09-2011 13:34:25 43 2 -4.69 0.17
1 GM 06-09-2011 13:37:36 43 2 -3.69 0.19
1 GM 06-09-2011 13:40:47 43 2 -2.69 0
1 GM 06-09-2011 13:43:59 43 2 -1.69 0.02
1 GM 06-09-2011 13:48:45 43 1 -22.69 0.2
1 GM 06-09-2011 13:52:20 43 1 -21.69 0.02
1 GM 06-09-2011 13:55:34 43 1 -20.69 0.01
1 GM 06-09-2011 13:58:44 43 1 -19.69 0.11
1 GM 06-09-2011 14:01:54 43 1 -18.69 0.36
1 GM 06-09-2011 14:05:15 43 1 -17.69 18.59
1 GM 06-09-2011 14:08:27 43 1 -16.69 352.8
1 GM 06-09-2011 14:11:42 43 1 -15.69 2270
1 GM 06-09-2011 14:15:10 43 1 -14.69 1610
1 GM 06-09-2011 14:18:25 43 1 -13.69 489.3
1 GM 06-09-2011 14:21:42 43 1 -12.69 240.9
1 GM 06-09-2011 14:24:57 43 1 -11.69 210.2
1 GM 06-09-2011 14:28:09 43 1 -10.69 112.4
1 GM 06-09-2011 14:31:22 43 1 -9.69 18.82
1 GM 06-09-2011 14:34:34 43 1 -8.69 14.85
1 GM 06-09-2011 14:37:45 43 1 -7.69 59.52
1 GM 06-09-2011 14:40:57 43 1 -6.69 23.06
1 GM 06-09-2011 14:44:11 43 1 -5.69 1.64
1 GM 06-09-2011 14:47:26 43 1 -4.69 0
1 GM 06-09-2011 14:50:38 43 1 -3.69 0
1 GM 06-09-2011 14:53:53 43 1 -2.69 0.26
1 GM 06-09-2011 14:57:05 43 1 -1.69 0

B-43



618-11 Non-Intrusive Characterization Report

Appendix Table B 44 - VPU 44
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-09-2011 09:05:18 44 2 -22.69 0.02
1 GM 06-09-2011 09:08:38 44 2 -21.69 0
1 GM 06-09-2011 09:11:50 44 2 -20.69 0.32
1 GM 06-09-2011 09:15:09 44 2 -19.69 1.99
1 GM 06-09-2011 09:18:21 44 2 -18.69 62.21
1 GM 06-09-2011 09:21:32 44 2 -17.69 846.9
1 GM 06-09-2011 09:24:44 44 2 -16.69 1126
1 GM 06-09-2011 09:28:01 44 2 -15.69 2023
1 GM 06-09-2011 09:31:13 44 2 -14.69 1151
1 GM 06-09-2011 09:34:23 44 2 -13.69 2026
1 GM 06-09-2011 09:37:35 44 2 -12.69 3603
1 GM 06-09-2011 09:40:48 44 2 -11.69 8909
1 GM 06-09-2011 09:44:00 44 2 -10.69 4102
1 GM 06-09-2011 09:47:12 44 2 -9.69 672.7
1 GM 06-09-2011 09:50:23 44 2 -8.69 48.15
1 GM 06-09-2011 09:53:38 44 2 -7.69 1.62
1 GM 06-09-2011 09:57:03 44 2 -6.69 0.29
1 GM 06-09-2011 10:00:13 44 2 -5.69 0.01
1 GM 06-09-2011 10:03:28 44 2 -4.69 0.01
I GM 06-09-2011 10:06:39 44 2 -3.69 0
1 GM 06-09-2011 10:09:51 44 2 -2.69 0.02
1 GM 06-09-2011 10:13:07 44 2 -1.69 0
1 GM 06-09-2011 10:17:44 44 1 -22.69 0.15
1 GM 06-09-2011 10:21:02 44 1 -21.69 0
1 GM 06-09-2011 10:24:15 44 1 -20.69 0.02
1 GM 06-09-2011 10:27:29 44 1 -19.69 0.66
1 GM 06-09-2011 10:30:41 44 1 -18.69 10.39
1 GM 06-09-2011 10:33:59 44 1 -17.69 64.78
1 GM 06-09-2011 10:37:10 44 1 -16.69 109.7
1 GM 06-09-2011 10:40:34 44 1 -15.69 165.5
1 GM 06-09-2011 10:43:48 44 1 -14.69 199.4
1 GM 06-09-2011 10:47:09 44 1 -13.69 644.6
1 GM 06-09-2011 11:54:58 44 1 -12.69 653
1 GM 06-09-2011 11:58:22 44 1 -11.69 720.2
1 GM 06-09-2011 12:01:39 44 1 -10.69 536.7
1 GM 06-09-2011 12:04:54 44 1 -9.69 92.06
1 GM 06-09-2011 12:08:06 44 1 -8.69 12.04
1 GM 06-09-2011 12:11:18 44 1 -7.69 1.1
1 GM 06-09-2011 12:14:30 44 1 -6.69 0.01
1 GM 06-09-2011 12:17:43 44 1 -5.69 0.08
1 GM 06-09-2011 12:20:55 44 1 -4.69 0
1 GM 06-09-2011 12:24:38 44 1 -3.69 0.13
1 GM 06-09-2011 12:27:50 44 1 -2.69 0
I GM 06-09-2011 12:31:02 44 1 -1.69 0
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Appendix Table B 45 - VPU 45
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-08-2011 14:07:25 45 2 -22.69 0.04
1 GM 06-08-2011 14:10:38 45 2 -21.69 0.09
1 GM 06-08-2011 14:13:49 45 2 -20.69 0.01
1 GM 06-08-2011 14:17:00 45 2 -19.69 1.81
1 GM 06-08-2011 14:20:13 45 2 -18.69 64.88
1 GM 06-08-2011 14:23:26 45 2 -17.69 609.8
1 GM 06-08-2011 14:26:40 45 2 -16.69 782.5
1 GM 06-08-2011 14:29:57 45 2 -15.69 1781
1 GM 06-08-2011 14:33:11 45 2 -14.69 534.3
1 GM 06-08-2011 14:36:23 45 2 -13.69 115.2
1 GM 06-08-2011 14:39:35 45 2 -12.69 53.09
1 GM 06-08-2011 14:42:46 45 2 -11.69 16.12
1 GM 06-08-2011 14:45:56 45 2 -10.69 1.85
1 GM 06-08-2011 14:49:08 45 2 -9.69 3.46
1 GM 06-08-2011 14:52:20 45 2 -8.69 2.04
1 GM 06-08-2011. 14:55:31 45 2 -7.69 0.33
1 GM 06-08-2011 14:58:41 45 2 -6.69 0
1 GM 06-08-2011 15:01:52 45 2 -5.69 0
1 GM 06-08-2011 15:05:02 45 2 -4.69 0
1 GM 06-08-2011 15:08:12 45 2 -3.69 0
1 GM 06-08-2011 15:11:22 45 2 -2.69 0.02
1 GM 06-08-2011 15:14:34 45 2 -1.69 0.09
1 GM 06-08-2011 15:19:50 45 1 -22.69 0
1 GM 06-08-2011 15:23:02 45 1 -21.69 0
1 GM 06-08-2011 15:26:13 45 1 -20.69 0
1 GM 06-08-2011 15:29:24 45 1 -19.69 0.38
1 GM 06-08-2011 15:32:37 45 1 -18.69 10.01
1 GM 06-08-2011 15:33:05 45 1 -18.69 68.51
1 GM 06-09-2011 08:09:12 45 1 -17.69 71.68
1 GM 06-09-2011 08:12:26 45 1 -16.69 88.28
1 GM 06-09-2011 08:15:38 45 1 -15.69 94.95
1 GM 06-09-2011 08:18:50 45 1 -14.69 53.13
1 GM 06-09-2011 08:22:01 45 1 -13.69 8.06
1 GM 06-09-2011 08:25:14 45 1 -12.69 0.83
1 GM 06-09-2011 08:28:25 45 1 -11.69 0.23
1 GM 06-09-2011 08:31:38 45 1 -10.69 0.03
1 GM 06-09-2011 08:34:49 45 1 -9.69 0.55
1 GM 06-09-2011 08:38:01 45 1 -8.69 0.73
1 GM 06-09-2011 08:41:14 45 1 -7.69 0.2
1 GM 06-09-2011 08:44:27 45 1 -6.69 0.02
1 GM 06-09-2011 08:47:43 45 1 -5.69 0.03
1 GM 06-09-2011 08:51:01 45 1 -4.69 0
1 GM 06-09-2011 08:54:13 45 1 -3.69 0
I GM 06-09-2011 08:57:24 45 1 -2.69 0
1 GM 06-09-2011 09:01:56 45 1 -1.69 0

B-45



618-11 Non-Intrusive Characterization Report

Appendix Table B 46 - VPU 46
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-08-2011 10:22:51 46 2 -22.69 0.01
I GM 06-08-2011 10:26:04 46 2 -21.69 0.03
1 GM 06-08-2011 10:29:15 46 2 -20.69 0
1 GM 06-08-2011 10:32:25 46 2 -19.69 0.1
1 GM 06-08-2011 10:35:35 46 2 -18.69 0.11
1 GM 06-08-2011 10:38:48 46 2 -17.69 0.4
1 GM 06-08-2011 10:42:00 46 2 -16.69 1.99
1 GM 06-08-2011 10:45:13 46 2 -15.69 6.41
1 GM 06-08-2011 12:01:40 46 2 -14.69 23.51
1 GM 06-08-2011 12:04:52 46 2 -13.69 79.09
1 GM 06-08-2011 12:08:07 46 2 -12.69 179.5
1 GM 06-08-2011 12:11:17 46 2 -11.69 3050
1 GM 06-08-2011 12:14:39 46 2 -10.69 3489
1 GM 06-08-2011 12:17:52 46 2 -9.69 106
1 GM 06-08-2011 12:21:09 46 2 -8.69 24.94
1 GM 06-08-2011 12:24:26 46 2 -7.69 18.6
1 GM 06-08-2011 12:27:38 46 2 -6.69 1.64
1 GM 06-08-2011 12:30:51 46 2 -5.69 0.24
1 GM 06-08-2011 12:34:04 46 2 -4.69 0.02
1 GM 06-08-2011 12:37:15 46 2 -3.69 0
1 GM 06-08-2011 12:40:29 46 2 -2.69 0.12
1 GM 06-08-2011 12:43:45 46 2 -1.69 0
1 GM 06-08-2011 12:48:01 46 1 -22.69 0
1 GM 06-08-2011 12:51:13 46 1 -21.69 0.01
1 GM 06-08-2011 12:54:32 46 1 -20.69 0.1
1 GM 06-08-2011 12:57:44 46 1 -19.69 0
1 GM 06-08-2011 13:00:55 46 1 -18.69 0
1 GM 06-08-2011 13:04:09 46 1 -17.69 0.08
1 GM 06-08-2011 13:07:21 46 1 -16.69 0.02
1 GM 06-08-2011 13:10:56 46 1 -15.69 0.29
1 GM 06-08-2011 13:14:22 46 1 -14.69 3.09
1 GM 06-08-2011 13:17:35 46 1 -13.69 16.57
1 GM 06-08-2011 13:20:47 46 1 -12.69 17.6
1 GM 06-08-2011 13:23:57 46 1 -11.69 4.17
1 GM 06-08-2011 13:27:11 46 1 -10.69 3.25
1 GM 06-08-2011 13:36:08 46 1 -9.69 1.31
1 GM 06-08-2011 13:39:20 46 1 -8.69 2.11
1 GM 06-08-2011 13:42:30 46 1 -7.69 0.85
1 GM 06-08-2011 13:45:42 46 1 -6.69 0.2
1 GM 06-08-2011 13:48:51 46 1 -5.69 0.01
1 GM 06-08-2011 13:52:04 46 1 -4.69 0.07
1 GM 06-08-2011 13:55:29 46 1 -3.69 0.01
1 GM 06-08-2011 13:58:40 46 1 -2.69 0.05
1 GM 06-08-2011 14:02:57 46 1 -1.69 0
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Appendix Table B 47 - VPU 47
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-08-2011 07:57:06 47 2 -22.69 0.02
1 GM 06-08-2011 08:00:21 47 2 -21.69 0
1 GM 06-08-2011 08:03:36 47 2 -20.69 0.19
1 GM 06-08-2011 08:06:47 47 2 -19.69 0.47
1 GM 06-08-2011 08:10:03 47 2 -18.69 21.04
1 GM 06-08-2011 08:13:15 47 2 -17.69 1293
1 GM 06-08-2011 08:16:27 47 2 -16.69 3649
1 GM 06-08-2011 08:19:40 47 2 -15.69 365.4
1 GM 06-08-2011 08:22:50 47 2 -14.69 13.44
1 GM 06-08-2011 08:26:00 47 2 -13.69 0.26
1 GM 06-08-2011 08:29:17 47 2 -12.69 0.01
I GM 06-08-2011 08:32:26 47 2 -11.69 0.79
1 GM 06-08-2011 08:35:40 47 2 -10.69 12.56
1 GM 06-08-2011 08:38:52 47 2 -9.69 14.56
1 GM 06-08-2011 08:42:34 47 2 -8.69 45.62
1 GM 06-08-2011 08:45:52 47 2 -7.69 36.14
1 GM 06-08-2011 08:49:07 47 2 -6.69 1.58
1 GM 06-08-2011 08:52:22 47 2 -5.69 0.05
1 GM 06-08-2011 08:55:31 47 2 -4.69 0
1 GM 06-08-2011 08:58:43 47 2 -3.69 0.15
1 GM 06-08-2011 09:01:59 47 2 -2.69 0
1 GM 06-08-2011 09:05:14 47 2 -1.69 0
1 GM 06-08-2011 09:09:34 47 1 -22.69 0
1 GM 06-08-2011 09:12:47 47 1 -21.69 0
1 GM 06-08-2011 09:16:09 47 1 -20.69 0.2
1 GM 06-08-2011 09:19:20 47 1 -19.69 0.28
1 GM 06-08-2011 09:22:37 47 1 -18.69 4.49
1 GM 06-08-2011 09:25:49 47 1 -17.69 105.8
1 GM 06-08-2011 09:29:03 47 1 -16.69 299.6
1 GM 06-08-2011 09:32:17 47 1 -15.69 75.4
1 GM 06-08-2011 09:35:30 47 1 -14.69 2.97
1 GM 06-08-2011 09:38:44 47 1 -13.69 0.02
1 GM 06-08-2011 09:41:57 47 1 -12.69 0.12
1 GM 06-08-2011 09:45:09 47 1 -11.69 2.59
1 GM 06-08-2011 09:48:23 47 1 -10.69 15.57
1 GM 06-08-2011 09:51:36 47 1 -9.69 9.04
1 GM 06-08-2011 09:54:49 47 1 -8.69 3.27
1 GM 06-08-2011 09:58:04 47 1 -7.69 1.87
1 GM 06-08-2011 10:01:17 47 1 -6.69 0.12
1 GM 06-08-2011 10:04:29 47 1 -5.69 0.04
1 GM 06-08-2011 10:07:41 47 1 -4.69 0
1 GM 06-08-2011 10:10:52 47 1 -3.69 0.06
1 GM 06-08-2011 10:14:19 47 1 -2.69 0
1 GM 06-08-2011 10:19:32 47 1 -1.69 0.02
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Appendix Table B 48 - VPU 48
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-07-2011 13:35:43 48 2 -22.69 0.01
1 GM 06-07-2011 13:39:10 48 2 -21.69 0.03
1 GM 06-07-2011 13:42:24 48 2 -20.69 0.25
1 GM 06-07-2011 13:45:39 48 2 -19.69 0.3
1 GM 06-07-2011 13:48:49 48 2 -18.69 6.76
1 GM 06-07-2011 13:52:01 48 2 -17.69 107.6
1 GM 06-07-2011 13:55:17 48 2 -16.69 197.7
1 GM 06-07-2011 13:58:28 48 2 -15.69 65.26
1 GM 06-07-2011 14:01:44 48 2 -14.69 14
1 GM 06-07-2011 14:04:55 48 2 -13.69 26.11
1 GM 06-07-2011 14:08:06 48 2 -12.69 66.02
1 GM 06-07-2011 14:11:23 48 2 -11.69 82.14
1 GM 06-07-2011 14:14:36 48 2 -10.69 56.67
1 GM 06-07-2011 14:17:46 48 2 -9.69 61.79
1 GM 06-07-2011 14:20:56 48 2 -8.69 82.86
1 GM 06-07-2011 14:24:08 48 2 -7.69 490.5
1 GM 06-07-2011 14:27:23 48 2 -6.69 193
1 GM 06-07-2011 14:30:35 48 2 -5.69 3.68
1 GM 06-07-2011 14:33:46 48 2 -4.69 0.11
I GM 06-07-2011 14:37:02 48 2 -3.69 0.04
1 GM 06-07-2011 14:40:15 48 2 -2.69 0.03
1 GM 06-07-2011 14:43:28 48 2 -1.69 0.03
1 GM 06-07-2011 14:47:30 48 1 -22.69 0
1 GM 06-07-2011 14:51:05 48 1 -21.69 0
1 GM 06-07-2011 14:54:19 48 1 -20.69 0.13
1 GM 06-07-2011 14:57:37 48 1 -19.69 0.35
1 GM 06-07-2011 15:00:50 48 1 -18.69 3.87
1 GM 06-07-2011 15:04:06 48 1 -17.69 14.63
1 GM 06-07-2011 15:07:18 48 1 -16.69 24.94
1 GM 06-07-2011 15:10:31 48 1 -15.69 7.08
1 GM 06-07-2011 15:14:04 48 1 -14.69 1.46
1 GM 06-07-2011 15:17:21 48 1 -13.69 1.93
1 GM 06-07-2011 15:20:57 48 1 -12.69 2.09
1 GM 06-07-2011 15:24:10 48 1 -11.69 2.74
1 GM 06-07-2011 15:27:23 48 1 -10.69 2.35
1 GM 06-07-2011 15:30:34 48 1 -9.69 1.04
1 GM 06-07-2011 15:33:45 48 1 -8.69 0.1
1 GM 06-08-2011 07:33:14 48 1 -7.69 0.28
1 GM 06-08-2011 07:36:29 48 1 -6.69 0.2
1 GM 06-08-2011 07:39:43 48 1 -5.69 0.01
1 GM 06-08-2011 07:42:55 48 1 -4.69 0
1 GM 06-08-2011 07:46:09 48 1 -3.69 0.01
I GM 06-08-2011 07:49:20 48 1 -2.69 0.01
1 GM 06-08-2011 07:52:31 48 1 -1.69 0.09
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Appendix Table B 49 - VPU 49
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-07-2011 10:01:51 49 2 -22.69 0.02
1 GM 06-07-2011 10:05:02 49 2 -21.69 0.01
1 GM 06-07-2011 10:08:20 49 2 -20.69 0
1 GM 06-07-2011 10:11:32 49 2 -19.69 0.18
1 GM 06-07-2011 10:14:46 49 2 -18.69 2.62
1 GM 06-07-2011 10:20:14 49 2 -17.69 101.3
1 GM 06-07-2011 10:23:24 49 2 -16.69 237.1
1 GM 06-07-2011 10:26:38 49 2 -15.69 57.29
1 GM 06-07-2011 10:29:48 49 2 -14.69 16.11
1 GM 06-07-2011 10:33:00 49 2 -13.69 8.63
1 GM 06-07-2011 10:36:12 49 2 -12.69 21.99
1 GM 06-07-2011 10:39:23 49 2 -11.69 8.84
1 GM 06-07-2011 10:42:35 49 2 -10.69 1.67
1 GM 06-07-2011 10:45:47 49 2 -9.69 5.81
1 GM 06-07-2011 10:48:58 49 2 -8.69 6.37
1 GM 06-07-2011 11:55:05 49 2 -7.69 1.99
1 GM 06-07-2011 11:58:51 49 2 -6.69 1.1
1 GM 06-07-2011 12:02:02 49 2 -5.69 0.33
1 GM 06-07-2011 12:05:15 49 2 -4.69 0.07
1 GM 06-07-2011 12:08:27 49 2 -3.69 0
1 GM 06-07-2011 12:11:38 49 2 -2.69 0.01
I GM 06-07-2011 12:14:49 49 2 -1.69 0.01
1 GM 06-07-2011 12:22:35 49 1 -22.69 0
1 GM 06-07-2011 12:25:56 49 1 -21.69 0
1 GM 06-07-2011 12:29:18 49 1 -20.69 0
1 GM 06-07-2011 12:32:31 49 1 -19.69 0.14
1 GM 06-07-2011 12:35:41 49 1 -18.69 0.32
1 GM 06-07-2011 12:38:54 49 1 -17.69 5.62
1 GM 06-07-2011 12:42:07 49 1 -16.69 28.63
1 GM 06-07-2011 12:45:21 49 1 -15.69 18.96
1 GM 06-07-2011 12:48:35 49 1 -14.69 13.18
1 GM 06-07-2011 12:51:47 49 1 -13.69 3.71
1 GM 06-07-2011 12:55:03 49 1 -12.69 6
1 GM 06-07-2011 12:58:16 49 1 -11.69 4.91
1 GM 06-07-2011 13:01:31 49 1 -10.69 1.76
1 GM 06-07-2011 13:04:45 49 1 -9.69 4.47
1 GM 06-07-2011 13:07:57 49 1 -8.69 1.4
1 GM 06-07-2011 13:11:24 49 1 -7.69 6.37
1 GM 06-07-2011 13:14:34 49 1 -6.69 17.16
1 GM 06-07-2011 13:17:46 49 1 -5.69 2.52
1 GM 06-07-2011 13:20:57 49 1 -4.69 0.23
1 GM 06-07-2011 13:24:19 49 1 -3.69 0.01
1 GM 06-07-2011 13:27:36 49 1 -2.69 0
1 GM 06-07-2011 13:32:16 49 1 -1.69 0
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Appendix Table B 50 - VPU 50
Vertical Cone Exposure

MDP Detector Date Time Pipe Unit Penetrometer Depth (ft) (mR/hr)
1 GM 06-07-2011 07:37:25 50 2 -22.69 0.01
1 GM 06-07-2011 07:40:39 50 2 -21.69 0.18
1 GM 06-07-2011 07:43:49 50 2 -20.69 0
1 GM 06-07-2011 07:47:08 50 2 -19.69 0
1 GM 06-07-2011 07:50:17 50 2 -18.69 0.02
1 GM 06-07-2011 07:53:34 50 2 -17.69 2.29
1 GM 06-07-2011 07:56:51 50 2 -16.69 19.9
1 GM 06-07-2011 08:00:02 50 2 -15.69 68.89
1 GM 06-07-2011 08:03:15 50 2 -14.69 103.1
1 GM 06-07-2011 08:06:26 50 2 -13.69 38.17
1 GM 06-07-2011 08:09:43 50 2 -12.69 24.93
1 GM 06-07-2011 08:12:53 50 2 -11.69 25.11
1 GM 06-07-2011 08:16:07 50 2 -10.69 64.97
1 GM 06-07-2011 08:19:19 50 2 -9.69 34.39
1 GM 06-07-2011 08:22:33 50 2 -8.69 103.9
1 GM 06-07-2011 08:25:46 50 2 -7.69 31.5
1 GM 06-07-2011 08:28:59 50 2 -6.69 1.35
1 GM 06-07-2011 08:32:11 50 2 -5.69 0.12
1 GM 06-07-2011 08:35:21 50 2 -4.69 0
1 GM 06-07-2011 08:38:36 50 2 -3.69 0
1 GM 06-07-2011 08:41:56 50 2 -2.69 0
1 GM 06-07-2011 08:45:15 50 2 -1.69 0.05
1 GM 06-07-2011 08:49:12 50 1 -22.69 0
1 GM 06-07-2011 08:52:27 50 1 -21.69 0.03
1 GM 06-07-2011 08:55:43 50 1 -20.69 0
1 GM 06-07-2011 08:58:55 50 1 -19.69 0
1 GM 06-07-2011 09:02:10 50 1 -18.69 0.1
1 GM 06-07-2011 09:05:32 50 1 -17.69 0.38
1 GM 06-07-2011 09:08:52 50 1 -16.69 0.48
1 GM 06-07-2011 09:12:15 50 1 -15.69 0.81
1 GM 06-07-2011 09:15:28 50 1 -14.69 2.78
1 GM 06-07-2011 09:18:39 50 1 -13.69 5.63
1 GM 06-07-2011 09:21:51 50 1 -12.69 1.52
1 GM 06-07-2011 09:25:01 50 1 -11.69 0.25
1 GM 06-07-2011 09:28:18 50 1 -10.69 0.15
1 GM 06-07-2011 09:31:30 50 1 -9.69 0.3
1 GM 06-07-2011 09:34:42 50 1 -8.69 1.61
1 GM 06-07-2011 09:37:55 50 1 -7.69 1.01
1 GM 06-07-2011 09:41:06 50 1 -6.69 0.15
1 GM 06-07-2011 09:44:18 50 1 -5.69 0
1 GM 06-07-2011 09:47:29 50 1 -4.69 0
1 GM 06-07-2011 09:50:42 50 1 -3.69 0.02
1 GM 06-07-2011 09:53:54 50 1 -2.69 0.07
1 GM 06-07-2011 09:57:11 50 1 -1.69 0.04
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Appendix C
MGP AMP-100 Activity Distribution Plots
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MDP 2 VPU 3
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MDP 2 VPU 5
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MDP 2 VPU 6
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MDP 2 VPU 7
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MDP2VPU8
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MDP2VPU9
Gross Rate (mR/hr)

-2

220
210
200
190

-8 180
170
160
150
140
130
120

.C -121
1~m110

100
90

-14- 80
70
60

-16- 50
40
30
20

-18- 10
0
-10

-20-

-22-

1 2 3

Position

C-9



618-11 Non-Intrusive Characterization Report

MDP 2 VPU 10
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MDP 2 VPU 11
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MDP 2 VPU 12
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MDP 2 VPU 13
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MDP 2 VPU 14
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MDP 2 VPU 15
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MDP 2 VPU 16
Gross Rate (mR/hr)

-2-

-4-

-6-

-8-

>cD

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
0
-5

1 2 3

Position

C-16

-10

-12

-14

-16

-18

-20

-22-

|



9

618-11 Non-Intrusive Characterization Report

MDP 2 VPU 17
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MDP 2 VPU 18
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MDP 2 VPU 19
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MDP 2 VPU 20
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MDP -2 VPU 21
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MDP -2 VPU 22
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MDP -2 VPU 23
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MDP -2 VPU 24
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MDP -2 VPU 25
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MDP -2 VPU 26
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MDP -2 VPU 27
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MDP -2 VPU 28
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MDP -2 VPU 29
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MDP -2 VPU 30
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MDP -2 VPU 31
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